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"THOMAS, 
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The Surviving Trustee of the Honourable 
Mr. BOTLE's Lectures. 




May it pleafe Tour Graces 

May julUyputthefe Lf.cti;res 
under your Graces Patronage, 
their Publication being wholly 
owing to You: For having the 
Honour to be a Member of 
the Royal Society, as Well as a 'ZJi-L'/;;^, 
I was minded totry what I could do towards 
the Improvement of Thilofofhical Matters 
to Theological Ufes ; and accordingly lai4 a 
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The Dedication 
Scheme of what I have here publiflied 
Part of, and when I had little elfe to do, 
drew up what I had to fay, maldng it ra^ 
iher the diverting Exercifes of my Leifitre 
Mours, than more ferious Theological Stu- 
dies. This Work, (although I made a con- 
llderable Progrefs in it at hrlt, whillt a No- 
velty , yet ) having no Thoughts of Pub- 
lifliing, I laid aiide, until your Grace, be- 
ing infoimed of my Dcfign by fome of my 
Learned I''ncnds, both of the Clergy and 
Laity, was pleated to call me to the unex- 

Eefted Honour of Preaching Mr. Boyle's 
.EcTURF.s: An Honourl was little aware 
of in my Councry-Privacj^, and not much 
acquainted with Pcrfons in high Stations, 
and not at all, particularly, with your Grace, 
vio that therefore as it pieafed your Grace, 
not only to confer an unfought profitable 
Honour upon me (a Stranger) but alfo to 
continue it for Two Years , out of Your 
good Opinion of my Performance, in fome 
meafure, anfwering Mr. Boyle's End ; fo I 
can do no lefs. than make thispublick, grate- 
ful Acknowledgment of your Grace's great 
and unexpefted Favour. 

But it is not my felf alone; but the whole 
Lecture alfo is beholden to your Graced 
kind and pious Endeavours. It was You 
that encouraged this noble Charity, and 
ailitled in the Settlement of it, in the Ho- 
nourable Founder's Life-time ; and fmce his 
Death, it was You that procured a more 
certain 



The Dedication. 

certain Salary for the Lecturers, paid 
more conftantly and duly than it was be- 
fore *, 

Thefe Benefits as I my felf have been a 
Sharer of, fo I (houJd be very ungrateful 
fliould I not ^duly acknovi^ledge, and repay 



* It may not only gratify the Reader's Curiofiiy, but al- 
fo be of \ji^ for preventing Encroachments in Time to 
come, to give the following Account of Mr. Boyle s Lec- 
tures. 

Mr. BoyUy by a Codicil, dated July 28. 1691. and an- 
nexed to his Will, charged his Melfuage or Dwelling- Houfe 
in St. MichaeCs Crooked- Lane, Lcndcn, with the Payment of 
the clear Yearly Rents and Profits thereof, to fame Lear- 
ned Divine in London, or wirhin the Bills of Mortality, to 
be Elected for a Term not exceeding Three Years, by his 
Grace the prefent Lord Archbijljop of Canterbury (them 
Pr. Tenifon) Sir Henry jijhurft , Sir John Kotheram , and 
John Bvely^t Efq;. The Bufinefs he appointed thofe Lec- 
tures for, was, among otheis, to be ready to fat isfiertal Scru- 
ples, and to anfwer Jttch netv Objeciions and Difficulties^ as 
might be ftarted : to which good Anfivers had not been made. 
And aifo. To Preach Eight Sermons in the Tear, the firfl 
Monday <?/ January, February, March, April and ^ity ^ 
and of September, 0(flobcr and November. The Subje<5l 
of thefe Sermons was to be, Ihe Proof of the Chriftian 
Religion againji notorious Infidels, viz. Atheifts^ Theifts, Pa^ 
gans, Jews, and Mahometajis, not defcending lower to any 
Controverftes that are among Chriftians therhfelv^s. But by 
Reafon the Ledurers were Icldoni continued above a Year, 
and that the Houfe fomctimes flood empty, and Tenants 
brake, or failed in due Payment of their Rent, therefore 
the Salary fometimes remained long unpaid, or could not 
be gotten without fome DilHculty : To remedy which In- 
convenience, his prefent Grace ot Canterbury procured a 
yearly Stipend of 50/. to be paid Qu.uteriy forever, charg- 
ed upon a Farm in the ParKh of lirill^ in the County of 
Bucks: Which Stipend is accordingly very duly paid when 
demanded, v/ithout Fee or Reward. 
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with my repeated Thanks and good Wiihes, 
And that the infinite Rewarder of well-do« 
ing may give Your Grace a plentiful Re- 
ward or thefC) and Your many other, both 
Publick and Private ^enefaaions, is th^ 
hearty Wifh of, 



Your G R A c e'j 



Mo^ flumhle and Thankful 



'«i'. 



Son and Servant, 



"W. Per HAM, 



TO 




T O T H E 



RAEDER. 



BiS* the tio&k Founder 0/ Mi? Lectures 
" / have had the Honour of Treaclj- 
i /«^, laas a great Imp over of Na- 
' rural Knowledge, /tf, in all 'Pro^a' 
Jity, he did it out of a pious End^ as well as 
in Turfuit of his Genius. For it was his 
fettled Opinion, that nothing tended more to 
cultivate true Religion and Tiety in a Man's 
Mindy than a thorough Skill in Thilofophy. 
Andfuch EjfeSt it manifeflly had in him^ as 
is evident from divers of his ptblijhcd'Pie' 
ces\ from his conftant T)epQrtment in ne- 
ver mentioniug the Name of 
God without a Paule, and vi- ''"^' '^P-f^'^''^^^'* 
fibleScopin hisDifcourle; dK^ ''""^'* ""'^■^^' 
from the noble Foundation of his LeSlures 
for the Honour of God, and the generous 
Stipend he allowed for the fame. 
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To tke Reader. 
! And forafmucb as his LeBures were ap*- 
pomtidby him for the Proof of 
vid^Mr. Boyle", ^jje Chfiftian Religion againft 
Atheifts and other notorious In- 
fidels, I thought^ when I had the Honour to 
be made his L,eBurer^ that J could not better 
come up to his Intent^ than to attempt a Tie- 
monfiration of the Being and Attributes of 
G 0D» in what I may call Mr. Boyle'j- own^ 
that is a Phy&o-XheoIogicaJ, IFay. And, be- 
Jides that it -Was for ibis very Service that I 
was calk d^i^t^fts lionmry 1 was the more. 
induced to follow this Method, by reafon none 
of my learned and ingenious Tredecejfors in 
theje LcBu^es, have done it on purpofe^ but 
cnly cafually^ in a tranj/ent, piece-meal man- 
fter ; thty having made it their Biiftnefs to 
•pwivc the great Veints of Chrijiianity in ano- 
•ther fl'ayy which they have accordingly ad- 
mirably done. But conjldering what our Ho- 
'nouralslc Fcunder'j Opinion was of Narural 
Knowledge, and that his Intent was, that 
thofe Matters bypaffing through divers Hands, 
/ind by being treated of in dijferent Methods, 
Jhould take ;i^ mofi of what could be faidup- 
aa. the Subjeff, J hope pry Performance may 
■ be acceptable, although oneofthemeanejt. 

As for others, who have before me done 
■J&mething of this kind; as Merfenne on Ge- 
nefis; ^r. Cockburne in his EfTays; Mr. 
Ray/w/j/jWifdomof Gocl,£3c. andlmayadd 
the Jirft of Mr. BoylcV Lcilurcrs, the mofl 
/f«?W2)r.Bently^//iwBoyleVLed:urcs the 
eloquent- 
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eloquent Arcb-B'tjhop of Cambray, ("and I 

hear, the ingenious Monf. Perault hath fome- 
tbing of this kmd, but never faw tt :J I fay, 
as to thefe learned and ingenious Authors^ 
as the Creation is an ample SubjeSi, fo I in- 
dujirioufly endeavour d to avoid doing ever 
ishat they before had dene ; and for that Rea- 
fon did noti for many TearSy read their Booki 
untillhadfinijh'dmyown. But when 1 came 
to compare what each of us had done^ 1 found 
tny felfiu many Things to have been anticipa- 
ted by Jbnie or other ofthem^ efpecially by my 
Friendy the late great Mr. Ray. And there- 
fore in fame 'Places 1 JhorteiidmyTiifcourfe^ 
and referr'd to them ; and in a few others, 
iwhere the Thread of my 'Difcourfe would 
have been interrupted^ I have made ufe of 
their Authority, as the beft Judges \ as of 
Mr. RayV, for Inftance, with Relation to 
the Mountains and their. 'Plants, and other 
TroduHs. If then the Reader Jhould meet 
^■rth any Thing mention'd before by others^ 
and not accordingly acknowledged by me, I 
hope he will candidly think me no 'Plagiary, 
becaufi I can ajfure him I have along, (where 
I was aware of it,J cited my Authors with 
their due Praife. And it is fcarce poffibto, 
• Xijhen Men write on the fame, ora StibjeH near 
akin, and the Obfervations are obvious, but 
'that they maf often hit upon the fame Thing : 
And frequently this may happen from Perfons 
LtnakingObfervations about one, and the fatne% 
Thing, without knowing what each other hath 
/lone; wliJch' indeed, whenthejirji Edition of 
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To the Reader, 

ny Book was nearly printed off", J found to ,, 
tfty own Cafct having (far want of 'Dr. Hook'j 
Micrography being at hand, it being a very 
fcarce Book^ and many Tears fince I read ity) 
given 1)efcriptions of two or three Things^ 
•which 1 thought had not been tolerably weU 
ebferv^d he fir e^ but are defer ib'd well by that 
rttrioas Gentleman. 

One is a Feather, the M^chanijm of which 
we JM the main agree in, except in his Re' 
frefentation in Fig. i. Scheme xi. which it 
fitmewbat different from what 1 have refre- 
Jented in my^\^. i8, &c. But 1 can fan d by 
the Truth, though not the Elegance of my 
Figures. But as to the other 'Differences^ 
they are accidental, occafion'd by our taking 
the 'Parts in a different View, or in a diffe- 
rent 'Part of a Vane ; and to fay the Truths 
(not flattering my feif, or detraSiingfrom, the 
Admirable Obfervations of that great Man,) 
I have hit upon a few Things that efcafdhim, 
being enabled to do fb-, not only by the Help of 
Jiuh Microfcopes as he made ufe of; but aljb 
^ thofi made by Mr. Willbn, which exceed 
mU I ever faw, whether of Englilh, Dutch, 
or Italian make ; feveral of which Sorts I 
have feen and examined. 

The other Thing we have both of us fi~ 
gnr'd and defcrib'a^ is. The Sring of a Bee 
^ or Waip ; m which we differ more than in . 
the laft. But by a careful Re- examination, 
I find-, that although Dr. Hook'j Obferva- < 
tient ' 



To the Reader. 
ti$ns are m&re critical than any were before^ 
yet they are not Jo true as mine. For as to 
the Scabbard, (as he calls if J I could never 
gtifiover any Beards thereon ; and 1 dare be 
confident there are none, but what are on the 
^.two Sjfears. And as to the 'Point of the 
Jficabbard, he hath reprefinted it as tubular^ 
•r bluntijh at the Tof ; but it really termi- 
nates in a jharp Tointy and the two Spears 
and the ToyfiH come out at a Sltty or longijh 
Hoky a little below the Top or Toint. And 
as to the Sptarsy he makes them to be but 
one, and that the 'Point thereof lies always 
out of the Scabbard. But by a Jlrid Exa- 
mination, they will be found to be two, as I 
ha-ve faidt and that they always lie within 
the Scabbard, except in flinging ; as I havt 
reprefented theni, in Fig. x\. from the tran- 
/parent Sting of a fVaJp. And as to the • 
Spear being made of JoyntSy and parted in- 
to two^ as his Fig. i. Scheme \6. reprefents, 
T could never upon a Review, difcover it to 
\ejbj but imagine, that by feeing the Beards 
^'tng Upon, or behind the Spears, he might 
)ike them far Joynts, and by feeing the Point 
^ one Spear lie before the other, he might 
^^hhik the Spear was parted in two. But 
iejf the Reader fljould think himfelf tmpofed 
ItpOH both by ®r. Hook and my Self, it is 
neceffary to be obferv'd, that the Beards (or 
Tenterhooks as 1)r. Hook calls them) lie 
0nly on one Side of each Spear, not all round % 
them ; and are therefore not to be feen, un- 
^(f they are laid in a due Toflure in the 



To the Reader. 

Micro/cope^ viz. Jideways^ not under ^ or a- 
tof the Sfear. 

The tajl Thing (which fcarce de/erves 
mention) is the Mechanifm of the Hair, 
which jDr. Hook found to be fblid^ like a 
long Viece of Horn^ not hollow ^ as Malpighi 
found it in fome Animals. And I have found 
both thofe great Men to be in fome Meafure 
in the Rights the Hair of fome Animals^ or 
in fome ^arts of the Body being very little ^ 
if at all tubular ; and in other s^ particular^ 
ly. Mice, Rats and Cats, to be as I have re- 
frefented in my Fig, 14. ^c. 

A 

And now if my Inadvertency in other 
Things hath no worfe EffeSt than it hath had 
in thefe^ namely^ to confit w, corre6t^ or clear 
others Obfervations^ I hope the Reader will 
excufe it^ if he meets . with any more of tlye 
like kind. But not being confcious of any^ 
fiich Thing (^although probably there may Be 
many fiich) I am more follicitous to beg the 
Reader's Candour and Favour^ with Rela- 
tion both to the Text and Notes : In the for- 
mer of which^ I fear he will think I have 
as much under- done, as in the latter over- 
Hone the Matter : But for my Excufe^ I de- 
fire it may be confide fd^ that the textual 
Tart being Sermons^ to be delivered in the 
Pulpit y it was necejfary to infijt but briefly 
upon many of the Works of Got>^ and to leave 
out many Things that might have been admit- 
ted in a more free T^ifcourfe. So that I wifh 

m 



To the Reader. 

it may not be thought I have faid too much 
rather than too little for fuch an Occafion 
and Thee. And indeed^ I had no fmall 
Trouble in expunging fome Things^ altering 
many^ and Jbftening the moft^ anal in ^ wora^ 
giving in fome Meafure the IVhole a diffe- 
rent ^refs than what 1 had at frji drawn 
it up iuy and what it now appears in. 

And as for the Notes, which may be thought 
too large^ I confefs I might have fhorteiid 
themj and had Thoughts of doing it^ by cajl^ 
ing fome of them into the Text^ as an inge- 
niousj learned Friend advised. But wheM 
I began to do thisy I found it was in a Man-, 
ner to new-make ally and that I Jhould be ne- 
cefjitated to tranfcribe the great eji T^art of 
the Booky which (having no Afjifiant) would 
have been too tedious for mcy being pretty 
well fat igu'd with it before. I then thought 
it beji to pare off from fomey and to leave 
out other Sy and accordingly did fo in many 
T laces y and would have done it in morcy par- 
ticularlyy in many of the Citations out of the 
Ancients, both Poets and othersy as alfo in 
many of the anatomical Obfctvations, and 
many of my own and others Obfervations : 
But then I conjiderd as to the Firjiy that 
thofe Citations do (many of them^ at leajij 
/hew the Senfe of Mankind about God's 
IVorksy and that the mo ft of them may be ac^ 
cep table to young Gentlemen at the Quiver- 
fitiesy for whofe Service thefe Lectures are 
greatly intended, * And as to the anatomical 
Notesy and fome others of the like Naturey 

moji 
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mofl of them ferve either to the Confirmati- 
on, sr the lllitftration, or Explication of the 
Text, if not to the learnedy yet to the un- 
skilful, lefs learned Reader ; for whofe fake, 
if I had added more, I believe he would for- 
give me. And lajily, as to the Obfervations 
of*>*y felf and fime others, 'where it happens 
that they are long, it is commonly where a 
Necefihy lay upon me of fully cxpreffing the 
Author^s Senfe, or my own, or where the 
Thing -was new, and never before Tublijh'd; 
in which Cafe, it was necejfary to be more 
Exprcfs and 'Particular, than in Matters 
better known, or where the Author may be 
referred unto. 

In the former Editions I promifed another 
Part I Had relating to the Heavens, if I was 
thereunto encouraged. And two large Im- 
prejfions of this Book, having been fold off^ 
fo as to admit of a Third before the Tear was 
^m£one about ; and hearing that it is tranflated 
Hprfei two, if not three Languages ; but efpe- 
H»Az//y being importuned by divers learned 
^^Perfonst both known and unknown, I have 
thought my felf fiifficiently engaged to per- 
form that Promife ; and have accordingly 
pHbliJhedthat Tart, 

So that I have now carry'd my Survey 
through mofi Tarts of the vifible Creatioi 
except the Waters, which are for the «fl 
Tart emitted; and the Vegetables, whic^, 
fbr want of Time, 1 was forced to trgat of 
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in a perfunctory Manner, j^nd to the 1)n- 
dertakin^ of the former of tbefi^ having re- 
ceiv'd divers SolltcitatioHS from 'Terfons un- 
known as well as known, I think my felf 
Sound in Civility to own their Favour, and 
to return them my hearty Thanks for the 
kind Opinion they have peu-'n of my other 
Performances^ that they have eticourag'd me 
to undertake this other Task. And accord- 
ingly J have begun it, and (as far as my 
Affairs will permit) have made Jome ^nh 
grefs in it : But Age and Avocations growing 
iifonme^ I begin to fear 1 fhall fcarce be able 
to finijh it as 1 '■Ji-ould, and then fore muft 
recommend that ample and noble Subjcif to 
others, who have more leifnte, and would 
do it better than I. 

As /flAdditious, / have been much fo inci- 
ted thereto by divers curious and learned 
'FerfonSy who would have had me to infert 
fame of their Obfervattons-, and many more 
of my own : Sut in a H^ork of this Nature, 
this would have betv endlefs ; and although 
the Book would thereby be tender'd much 
better-, and more compleat, yet I could by no 
Means excufe fo great an Injnjiice to the 
Turchafers of the former Editions. And 
therefore (except in the fecond Edition, 
where it was not eajy to be avoided) few 
Additions or Alterations have been made, be- 
fides what were Typographical, or of fmall 

■ •Confidcration. Only in the third Edition I a- 
Wendedthefirfl Taragraph c/Notc i . Chap. <;. 
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Book I.' concerning Gravity ; and in the 
Fourth, Page i6. and 18. / inferted two 

^ajfages out of Seneca , that were inad- ■ 
vertentfy left out, and corre£fed-many ThingSi 
that tipon a careful Review, feem'd to want 
tanen^ent. 

And lajily, oi to the following Analyfi^ 
it was added at the Requeft ofjbme of my 
learned and ingenious Friends ; and although 
it might have been contraHedy they would 
net fiiffer it to be fo. 
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AN , : 

ANALYSIS 

O F T H E 

Fellewing B©0k. 

TH E Warks of the Creation relaring to oui Terraqueous 
Glabe, arc fuch as are viUble in the 

'Outworks or Appendages of the Globe, vU. thefe three: 
' I. The Atmofpherc 
rCoinpofed of Aii and Vapours, Pau^. 
Ufeful CO 

, Refpiration and Animal Life 5. 
(.Vegetation of Plants 9. ./ 

jConveyance of 
X fThe winged Tribes. 
j^Sound ri, 

/The FuDiftiODs of Nature. 
^ Reflefting and Refrading Light ri. 
ConCaitiilig the 
rWinds, which are of great Ufc and Ncceffity 

f To the Salubrity and Pleafure of the Air 14. 
<< In various Engines J 8. : 

I ^In Navigation. 
L Clouds and Rain : Of great Ufe to the 

{Refrclhment of the Earth and the things therein to. 
Origine of Fountains, according to fome 23. 
. Light. Its 

Ji^Fountain z6. 
Wonderful Neccffity and Ufe. 
Improvement by GlalTes 18. 
I Velocity. 
l^Eipanfioa 19. 
_3. Gravity, 



( * > 

I fits great Benefit 33. 

j \Caufe of Levity 9 which is of great Ufe in the World 3 f . 
LTcrraqueous Globe it felf.- Of which I take a View in 
''General of. 

Its Spherical Figure, which is the moll commodious in re- 
gard of, 
Light 40. 
Heat. 

Lodgment of the Waters. 
The Winds 4f. . 
Its Bulk 43. • 
Its Motion Hid. 

{Annual. 
Diurnal. 
Its Place and Dillance from the Sun, and other heavenlf 

Bodies 46. 
Its Diftribution, fo as to caufe all the Parts of the Globe to 

{Balance, each other 48. 
Be helpful to one another. 
\^The great Variety and Quantity of all things ferving for 
Food, Phyfick, Building, and every Ufe and Occafion 
of all Ages, Places, and Creatures 53. 
An ObjeAioQ anfwered 55. 
[I Particular of the Earth : of its 
f Conftituent Parts, viz,. Its 
f Soils and Moulds, nf cetfary to thd 

{Growth of various Vegetables 6t. 
Various Occafions of Man, and other Animals 6il- 
Various Strata or Beds, affording Materials for 
Tools. 
Firing. 
Building.^ 

Dying, and thoufands of otlier things 64. 
Conveyance of the fweet Fountain- Waters 65. 
Subterraneous Caverns and Vulcano's ; of great Ufe to th€ 

Countries where they are 67. 
^Mountains and Valleys,which are not rude Ruins,butWork| 
of Deiign, inafmuch as this Strufture of the Earth is ; 
TThe moft beautiful and pleafant 
The moil Salubrious : to fonie Conftitutions, the Hills $ 

to feme, the Valleys 71. 
Beft to (kreen us, and oAer things 71. 
Beneficial to the 

C Produ^on of various Vegetables. 
< Harbour and Maintenance of various Animals 73. 
^Generation of Minerals and Metals 75. 
Abfolutely neceflary to the Conveyance of the Rivers > 
and in all probability to the Origine of Fountains ihid. 

Con^ 



CO 

Conclufion igiinft MamiDg GOD 8i. 
Its Inhabitants; whicli arc cithet Stmfitlvt or Inftwfuivi. 

Confcroing the 
"Seufitive. fome things aift 
"Common lo ill the Tribes, particularly thtfe Ten: 
1. The five Senles and their Organs ; the 85. 
'Eye, aa admiiible Piece of Mechanifra in regard of in 
TForm, for the molt part Spherical^ which is beft f« 
fThc Reception of Objefts^ 
\Moiion of the Eye 90. 
Sitoation in the molt commodioui part of the Bo- 
dy of every Creature. 
Motion, in fome Animalt, 

{Every way. 
Fixed ; and the exceUenl Provifion io that 
cife 91. 
Size : which is in 

f All Cieatrurci, according to their OccaCoM. 
^ Such as live abroad in the Ltgbti larger. 
(^Sitch as hve under ground, leb. 
Number, in fome Animah : 

{Two 94. 
Mote : Together with the wife ProvifioB to pre- 
vent double Vifion. 
Parts ; fome of which are viewed 
f Tranfiently, the Arteries, Veins, and fome of 
J the Mufdcs and Tunicks. 
) More fltiaiy fome of the 

-^Mufcles, and the excellent ProviGoo made fot 
their peculiar Ufes, Equilibrarion, ere. 96* 
Tnnicks Among whidi the various Aper-j 
tures, FomiB, and Pofirions of the Pupil 
arc particularly noted 99 
Humouis, efpeciaily the piodigions Finery 
and Compofition of the CryftaUinCt accord-; 
ing to Mr. Liwtnh**ek, 
Nervet :oSi «• ' 

fOptick. 
(_Motory. 
,Guird and Security, provided for by 
^The Reparation of the Aqueous Humour, 
\CoTcring of ihe Eye Lids. 
< Strong and curloUi Bonei. 
f Hard and £rm Tunicks. 
Cwitbdrawing them into thcit Heitdl 109. 
Of ered Vifion in. 
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Hearing. Iw 
''Organ, the Ear, 113. 
roouble, enabling us to hear cvcrjr way, and a cood 
I Provifion for the Lofs or Hurt of one. 
< Sit««ed in the very belt place for Informaiion, 

Security, and near the Eye and Brain. 
LThe Fabrickofthc 

utwaid Ear which is in 
All Creatures formed, guarded, placed, and 
every way accoutcrcd according to their va- 
rioui Places and Occalions 115. 
Man fuitable to his CTcfl Poflure ; and all iti 
Parts, thtJiclix, Jragm, Concha, &c. admi- 
rably fuitcd to the iiecepiion and Meliorati- 
on of Sounds, .ind the Security of the Part 
Inward Ear: In which I take a View of the iir. 
'Auditory Paffage, curiouCy tunnelled, tortu- 
ous, and fniooth and being always open, ii 
lined wiih thenauJcousEar-waxfor a Guard. 
Tuba Eufiacbiana 111, 
Bone, particularly hard and context for Guard, 

and to aflift the Sound. 
Tympanum, and its Membrane, Mufdes, and 
four little Bones to correfpond to all kinds 
of Sound. 
Labyrinth, Semicircular Canals, Cochlea; alt 

made with the utmoftArt 117. 
Auditory Nerves, one of which is ramified to 
the Eye, Tongue, Mufdes of the Ear, and 
to the Heart ; whence a great Sympathy 
between thofe fa^ts ii8. 
Objeft, Sound. Under which I confider, 
f The Improvemenssthcreof by the Wit of Man no. 
■.^ Its great Ncceflity and excellen L'fes 131. 
^ (ItsPleafurc, and the Power of Mufick 134. 
Smelling. Inwhichfenfethefeihingsarc remarkable; the 
^ Nollrits.always cpen.cartilaginous.and endowed wiiti 
^^ Mufcles 137. 
jLaminx, ferving for 
X CA Guard agaioft noxious Things 138. 
J ^The fpreading of the Olfaflory Nerves. 
/ Prodigious Ufe of it in all, efpecially fomc of the hi 
^ rationats 139. 

Tafte. The Things moll remarkable in which Senfe 
are, the 



I The Papillae, neatly made 140, 
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I Situation thereof to be a Ceotinel to the Stomich and 

Food. 
VConfent thereof with the other Senfes, by fome Btin- 
chci of the fifth Pair 141. 
^Feeling. P«S' '-ti- 

{Whoft OrgJn is the Nerves 143. 
Whith ii difperlcd through every Part of the Body, 
and the admirable Benefit thereof, 
n. Refpiration the gund Aft of Animal Life I4S- 
'Miniftering !o the Circulation of the BJood and Diatlole 

of the Hcirt. 
The Parts concerned therein arc 

( The Larynx, with its great Variety of Mufclcs, ce. 
\ for Rel'piration, and forming the Voice 148. 
J Trachea and Epigloitis.exquiiitelycontriv'dandmsde. 
"SBronchi and Lung:, with their curious Arteries, 
/ Veins and Nerves j^o. 

C Ribs, Diaphragm, and the fcveral Mufcles concerned. 
^Its Defefls in the 
" C Foetus in the Womb iiJ. 
-? Amphibious Creatures tj;. 
(Some Animals in Winter. 
III. The Motion of Animals : Concerning which I confider 
TranHentiy the 

f Mufdi!, and their Struflurc, their Siie, Fiftening 
\ to the Joynt). Motions, vt- 158. 
JBodcj, and their curious Matte. 
"Sjoyots, with their Form, Bandage and Lubricity i6r; 
y'Nerves, and their Origiile, Ramifications and InoC- 
(- culations. 

More particularly the Loco-Motive Aft it felf. which is 
Swift or flow, with Wings Legs many or few. or none 
at all, according to the various Occalions and Ways 
of Animals Lives. As particularly in 
r Reptiles, whofe Food and Habitation is near at hand. 
J Man and Quadrupeds, ■whofe Occafion re<juire a lar- 
"N ger Range, and therefore a fwifier Motion 164. 
CBirds, and Infcifls.whofe Food, Habitation aad Safety 
require yet a larger Range, and have accordmgly 
a yet fwi/ter Motion and dired Conveyance. 
Geo metrically and neatly pet formed by the nicelt Rules. 
_WclI provided for by the 

{Due Equipoife of the Body r^s* 
Motive Parts bemg accurately placed with regard to 
the Center of the Body's Gravity, and to undergo 
their due Proportion of Weight and Exercife. 

b 3 ■ IV. The 
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ly. The Placi allotted to the fcveral Tribes of Animals 
to live and a(fl in. Concerning which I obfervc that 

C Their Organs are adapted to their Place 167, 

2 All Places habitable are duly flocked. 

(^ Various Animals have their various Places; and thp 
Wifdom thereof 168. 

V. The Balance of Animals Numbers, fo that tine World 
is not 

rOverftocked by their Increafc. 

(^Depopulated by their Death. 

which is eflFeded in 
The feveral Tribes of Animals by a due Proportion in the 

{Length of their Life 169. 
Number of their Young, in 
{Ufeful Creatures being many. 
Pernicious few, 
Man Very remarkably by the 
Different Length of his Life. 
Soon after the Creation 17 r. 
When the World was more, but not fully pco* 

pled 171. . 
When it was fufficiently ftocked, down to the prer 
fent time. 
Due Proportions of Marriages, Births and Burials 1 74^ 
Balance of Males and Females 175^ 
Vi. The Food of Animals. In which the Divine Ma- 
nagement and Providence appears in the 179. 
^Maintaining fuch large Numbers of all kinds of Ani? 
mah on the Land, in the Seas, and divers Placos too 
unlikely to afford fufficient Food. 
Adjuftment of the Quantity of Food to the Number 
of Devourers, fo that 
There is not too much, fo as to rot, and annoy 

the World 181. 
The moil ufeful is mofl plentiful^ and eafiefl pro- 
pagated ihid. 
Delight which the various Tribes of Animals have to the 
Varieties of Food, fo that what is grateful to one, is 
naofeous to another : Which is a wife means to cauiie 
C All Creatures to be fufHciently fupplied. 
< All fprts of Food to be confumed. 
(^The World to be kept fweet and dean by thofe 
means 183. 
Peculiar Food , that particular Places afford to the 

Creatures refiding therein 184. 
Curious Apparatus in all Animals for Gathering,^ and 
Digeflion of their >Food» vix. the 
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"Month, nicclT flnped for Food, qv. In 
( Some, little and narTow 1S9. 
\Somc, with « Urge deep Incirure. 
Jinrefts Tcty notable to c»tch. hold and de»oM 
"N Prey ; to carry Burdens, to boie and build their 
/ HibitJtions 90. 
V Birds ai notable. Homed in all. In fome 

C Hooked for Ripine, climbing, vf. 191. 

\sharp and ftrong to pierce Trees, e«. 

Jlobs and (lender to grope. 

NLong and broad lo qujfFcr. 
) Thici and (h Tp edged to huik Grain. 

f Cornprcffed TO raife Limpet! vc. 
Teeth, which are peculiarly hard, firmly inferred in 

the Jawt, varjoufly (biped in the fame, and differettt 

Animals, deficient young Creatures, crc. 194. 
SalJTal Clands, commodioufly placed for Mafticati- 

on and Deglutition 196. 
Mufclc and Tendons, ferving to Mafti cation, ftrong 

and well lodged. 
Gullet, filed according to the Food ; with curious 

Fibres, vc. 116. 
Sto'teacb ; 197- 

^ Which, hath a curious Mcchanifm of Fibres, Tu« 
( flicks. Glands, Nervei, Arteries and Veins. 

jWhofe Faculty of Digeftioa by fuch fceming weak 
^ Menftruums is admirable. 
jWhofc Siie and Strength ii conformable to the 
/ Nature of the Food, 01 QccaGons of Animals. 
^ Which is in 

{Tame Animals but one. 
Rurainanis, Birds, u-e: mote. 
Guts, whofe Tunicks, Glands, Fibres, .Valves, and 

Periftaltick Motion deferve Admiration loi. 
Laftcals, together wiihihelmpregnitiohs from the 
L Pancreas, Gal!, Glands, and Lymphieduifts. ■ 
Sagacity of all Animals in finding out, and providing 
Food. In - . 

{Man left remarkable for thefake of hisUndcrftanding aoj 
Inferiour Creatures. In fuch as are 
Come to mature Age, and are able to help themfclves, 

by their 
f Accurate Smell 103. 
\Natnra! Craft. 

jHuQting and groping oni of Sight. 
^Seeing and SmcUing at great Dift an ces loj, [in. 
J-CUmbing;the ftrong Tendons and Mufcle* afting theie- 
( Seeing in the dark. 
LBelpleft. A1Z07. b4 Voung 
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"Young CreaturK. 

.rM»n, born the moft helplcr* of »ny, ihe Parent* 
) Reafon, Hands and Affeflion fuSicing. 
S Irrationals : For wbofc Young the Creator bath made 
C a fuffident I'rovillon partly bj the 
^Parent Animal's own 

\ CZrc^yii, und Diligence in Nurflng and Defcnd- 
J< ing them 207; i 

C ^Sagacity and Care m rcpofiting their Eggs and 
J Young, where Food and all Neceflirici are 
/ (o be found 109. 

^Ability of the Young tbemfelves to (hift for, and 
help ihemfelves, with the little Helps of theit 
Dams 110. 
Creatures deflitute of Food at fome Seafoiu, or likely 
to want It, who 

{Are able to live long without Food iii. 
Lay up Food before-hand. 

VII. The Cloathing of Animals, which is 114. 
'"Suited to the Place and Occafions of all. In 

Man, it is left to his own Reafon and Art, joined with 

fufficient Mateilais: Which is bcft for him, 
^Bccaufe he may fute his CI oa thing to brs Quality 
^ and Bufinefs-iiS. ; 

JFor Perfpiratioh and Health fake. . I 

^To exercife his Art and Induftry. ' 

jTo eicite hit Diligence in keeping himfclf fwect 
/ and t^lean. ' 

^ In being the Parent of divers Callings 119. 
Irrationals: Who arc cither 
Ready furnifhed with proper Cloatbiitg. 
r On the dry Land with Hair Flcccct, Furrs, Shells, 
J) hard Skins, we. 110. 

■Sin the Air with Feathers, light, ftrong and warm, 
^In the Waters with Scales, hard for Guard; fmooth 
for Paflage ; or with ftrong Shelli to guard fuch 
as move more flow y Z13- 
Provide /or themfelves by their Teitrine, or Archij- 
techtonick Art. Of which under the next BrancbL 
,WelI garnilhed, being all WotkmaU-ljke, compleai^ 
in its kind beautiful, being 114, 
C Adorned with gay, various and elegit Colours. 1 
J It fordid, yet with eiaift Symmetry, and full of cuj 
/ rious Mcchanifm. ^ 

VIII. The Houfes and Habitations of 
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f Man, who is ahuniijntly tiitnifli,'i,I with 
\ f Connivance aad Art to build and garnilli his Habi- 
^ ^ tations 116. 

) ^Mitcriils of all Torts to cffefl bis Works. 
(_Irrilionals, wbofem.irvcllouslnrtinctisminilefiedbytlie 
( Convenience of their Nefts and Habitations lor the 
J JHatching and Education of their Young ii8. 
S j^Guard and Defence of thomfelves and their Young. 
CFabrick of their Neds, fc.ircc imitablc by Man, and 

ftiewn by their Contrivance and Mal;e, being exafllf 

fiiitablc to their Occafions, aiid made by 
^Putting only a few ugly Sticks, Mofs, Dirt, cA togc- 
\ ther 131. 

< Building Combs according to the beft Rules of Mathc- 
) maticIkS. 
(.Weaving Webs, and making Cafes. For which Service 

the Farts of.theii Bodies, and Materials afforded bf 

them are very confiderable. 

IX. Animals Self- 1' refer vation. For wJiicli I'lere is al- 
ways a Guard in proportion to the D.mgers and Occa- 
fions of their State. Which is obfervabie in 

CMan, whofe Reafon and Ait fupplies the Defetft of 
J Natural Armature. 
^ Irrational Creatures ; who 
As they ateononcHand lufhcicnily guarded by their 
Shells, Horns, Ciaws, Stings, crc. 139. 
Ctianei;)g iheir Colouis. 
Wings, Feit. and Sivifinefs. 
Diving iiJ, and tinging the Waters. '. 

EJccling'^uiccs out of their Bgdy. ' ' i 

Accurate Smell, Sight and Hearing. | 

Naf^aJ.Ctaft 143. , ' ■■ 
Uncouth Noife, ugly CefticuJatioDS, and hortifl 
Arpeft. -■.;'. 

LHorriblc Stink and Extremehts. 
Soon the other Hand can by their Strength, Sagacityi 
ol natural Artifices entrap .^"d captivate- whait is 
neceltary for their Food aiid other OccaHuas.- 

X, Animal's G^pttatibn. 

{Equivocal, ii. denied- 144. 
Univocal, Which of 
{Man, is ot.V^,iVH|K mwe, palTed wholly by 
Irrational Cftatures, which is remarkable tor their 
r Sagacity in chufing the fitteft Place for their Egp 
i and Young : Whetc it is obfervabie what z : -. . 
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Compleit Order ihcy obferve,' 

Neat Apparatus their Bodies are provided with 

fot this purport 148. 
Nitura! Venom they injefl with their Efgs into 

VcgeHbles to pervert Nature, and produce Bails, 

and Cafes ijo. 
Miking ufe of the fltiell Seafons, either 



("All Seafons aji. 



_^When Provifioni are moft plentiful and cafidl had. 
Due Number of Young iji. 
Diligence and Concero for their Young, in point of 

{Incubation ijj. 
Safety and Defence i;^. 
Faculty of Nurfing their Young, by 
"Suckling tbera. In which it is obfervable 
How fuitablc this Food is. 

How willingly parted with by all, even the moftfavage. 
What a compleat Apparatus la ali Creatures of Dugs, 

I Putting Food in thdr Mouths, with their proper Patti] 

' for catching and conveying Food ijs- 

^ Neither Way.but by laying in Provifioiis before- lun4ij|& 

Having in the Fourth Bpok thus difpirchidihe Dccidof 
Things in common to the Stttftiive Cruturei, I laKe.a Ti^ 
of their particular Tribes, vix.. of 
"JWan; Whom I conGdcr with relation to his 

Soul. Concerning which having eurforily meniioned 
divers thing), 1 infi!( upon tWoi;a! (hewirtg an cl'pc- 
cial divine Management, ihe 
r Various Genii, or Inchnations of Men, which is a wife 
J Provilion for the Diiparch toi all theWoild'i Affairs; 
y and that they may be perfurmcd with Pleafure 163, 
Cloventive Faculty. In which it is rematkabk that 
(Its Compafs is fo large, extending to all things oti 
< Ufe, and occafioning fo many fevcrai Callings. ' ' 
-^Things of greateft Neccffiiy and Ufe were foon anil 
caHly found out ; but things Icfs uieful later, anj' 
dangerous things not yet. Here of divers parti- 
cular Inventions, with an Exhortation to eiercifc 
and improve our Giits. 
Body. In which the things pactigularly remarked upon 

are the 
rErcft Pofture 181. 

I /"The raoft convenient ftor a Rational Being. 
jManifeftiy intended, asappears from the Struditite 
< of fome particular Pirii niantioned 185. 
) Nice Struflure of the Pans niniltring thereto. 
t. Equilibration of all the Partsi86, Fig 



Figure and Shape of Min'j Body mofi agreeable to 

bis Place and Bufinefs 187. 
Stature and Size, which is mach the belt for Man's 

State 1S8. 
StniAure of the Parts, which are 
('Without Boichcs and Blunden, 
\Of due Strength. 
<0f the heft Form. 

) Molt accurately accommodated to their proper 
C Offices. 

Lodgment of the Pam, ai the 
--Five Senfci 197. 
tHand. 
]Lcp and FceL 
^Heart 
)Vifcera. 

/Screral Bones and MufcleSiCc 198. 
'-CoMring of all with the Skin. 
Provilion in Man's Body to 
/■Prevent Evils by the 

\ ( Situation of the Eyes.Ears.Tongne and Hand309 
< < Guard aiforded all, efpedally the principal Partt. 
) (^Duplication of fome Parts. 
(_Cu(e Evils by means of 
r'PropcrEmuni5lories 301. 

JDjleafes thcmfelves miking Difchaigcs of thing* 
"N more dangerous 303. 
CPaingivingWainlng.antl exciting ourEndeavoait 
.Coofent of the Parts, cffeaed by the Nerves, a Sam- 
pie whereof is given in the Fifth Pair, branched to 
the Eye, Ear, crv. 
^Political, fociable State. For the Preletvation and Se- 
curity of which the Creator hath taken care by 
variety of Meat 
r Faces 308. 
■^Voices. 
( Hand-wiiting. 
^ddrupidt. Of which I lake no notice, but wbereia 
they differ from Man, vie. 
"Prone Pofture, which is coniiderable for 
"The Patts minifterini to it, cfpecially the Legs iind 
Feet, lized and made in fomafor 
"Strengih and flow Motion 315. 
Agility and Swiftnefs. 
Walking and Runoing, 
Walking and SwimmlDg. 
Walking and Flying. 
Wslking and Di^g. 

Tia- 



I Trjvcrfing the Pliint. 
LTraveifing Ice, Moancains, ce. 
lis Ufefulnds to 
" ("Gather Food 317. 
S Catch Picy 

<( Climb, Leap and Swim. 
J Guard themiclvcs. 

(.Carry Burdens, Till the Groand, and other Ufes 
Man. 
^Parts differing from ihofc of Man. 
'Head, wherein I conlider 

/* Its Shape, commonly agreeabJt to the Animal't Mo- 
1. tion 319. 
\The Brain, which is, 
/ CLelTef than in Man 3r9. 

■"■ sd lower than the CcrebellBm. 
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t Nates. 
Neck. 

{Anfweting the Length of the Legs 311. 
Strengthened by the Whitleather. 
Stomach, 32,4- 

{Cortefponding 10 the feveral Species. 
Suited to their proper Food, whether Flelh, Grain, ^& 
Heart: Its 
,Veniriclcsin fomc 
( COne oaiy 31s, 
j ■? Two. 
^ ^Three, «. fome think. 

^ Situation nearer the midft of the Body, than in Man. 
/ Want of the Fattening of the Pericardium to thi 
^ Midriff 3.17. ,, • 

.Nervous kinds. A Sample of whichisgiveo in the diffe- 
rent Correfpondence between the Head and Heart of 
Man and Bcaft, by the means of the Ner«s .319, 
Sirdi. Concerning which I Ul;e a View of their 
fBody and Motion; where Lcoafider ; 

The farts <;oii«rned.in their Motion ;53 j, i 

fThe Shape of the Sody made tMfSiy.for ftviraf- 

IniiRg in, and palling through the Ait.. 1 

Feathersj which are ,.. 

rMoft cxaaiy made for Lightnefs and Strcngtip. 
I J All well placed in every Part, for the Covering 
1 "^ and Motion of the Body. 

iCPreened and dreffed 334. 
Wings, which are 
("Made of the very bcft Materials, viz. of Bemi 
light 



light and ftroDg ; J»jmit cwflly opening, fflwt* 

ting, aod moving, » the Occafions of Flight 

. require; zni the PeChrat Mu/cU,, of ihe ^icu- 

ed Strength of any in ihc whole Body. 
^Placed in the nicelt point ol the Body of every 
Species, according to the Occafions of fli^t, 
fwimming or Diving. 
Tail, which is well made, and placed to kem tha 
Body Ready, and aflift in its Afcents and Oc- 
fccnts 337. 
.Legs and Feet, which arc made light for Flighty 
and incomparably accoutred for tfaeil [«ope^ 
Occafions of 
, Swimming 338, 
Q Walking. 
jCatching Prey. 
• Roofting. 
J Hanging. 

/ Wading and Searching the Water*. 
*- Lifting them upon their Wings. 
Motion it felf. 

^Performed by the niccft Laws of Mechantcki, 
i^Anfwefing every Purpofe and Occafion. 
, Other Tarts of the Body, vU. the 
""Head, rematkjbJc for the commodious 
"Shape of it felf 341. 
Forms of the Bill. 
Site of the Eye and Ear. 
Pofition of the Brain. 
Struiflutc of the 
CLatyni. 

■( Tongue. c 

lionet Eii. 

Provifion by Nerves in the Bill for lading and 
dtftinguiihing Food 344. 
Stomachs, one to 

{Macerate and prepare 345. 
Grind and digetl 
Lungs Incomparably made for 
("Refpiration 346. 
\Making the Body bncTant. 
Neck, which is ntadc ', 

In dae Proportion to the Legs. 
To fcarch in the Waters, and 
, To cwuntcrpoire the Body in Flight. 
.State. Of which 1 take notice of three Things, »/«.' 
their 

Migration 
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'Mifntion temai]cab1c for 
r-Thc Knowledge Birds have pf • 

J fTheir Times of Paffage 348. 
■Sl^The Places proper for them. 
^Their Accommodation for loDg Flights by long of 

eife ftrong Wings. 
Incubation, which is confiderable for 
("The Egg, and its pjrts 3ji. 

XAft itfejf; th« thcfe Crcitures (hould betake them- 
J felvcs to it, know this to be the Wiy to produce 
N their Young, and with delight and Patience lit fuch 
J a due Number of Days. 

(_ The Neglcia of it in any, as the Oftrich, and the won- 
derful Provifion for the Vounginthat Cafe 354^ 
^^Nidifiation. Of which before, 
Ittfeflt. Which, aliho'a defpited Trihe, dothinfomeRe- 
fpefla more fct forth ihc infinilc Power and Wifdom 
of the Creator, thin the larger Animals. 
The things in thii Tribe remarked upon are their 
"Body 3J9. 

Shaped, not fo mnch for long Flights, as for theii 

Food, and Condition of Life. 
Built noc with Bones, but with whit fcires both tot 

Bones and Covering too. 
Eyes, reticulated to fee all way; at once 360. 
Antennx, and their Ufc 361. 
Legs and Fccc made for 
rCreepinjg 363. 
\Swiraming and Walking,' 
jHanging on fmooth Surfaces. 
\ Leaping. 
) Digging. 

( Spinning and Weaving Webs an4 Caiet. 
Wings, which are 

{( Nicely diilended with Bonei jiSj. 
VSome incomparably adorned with Fe»thers udele* 
} gant Colours. 
'\Some joynted and folded up in (htit Elytra, aitd' 
J diftended again at pleaTure. 
(^ In Number eitlicr 
Two, with Poifes. 
Four, without Poifes. 
.Sufpriziog Mmutcncfs of fome of thofe Animib^en' 
felvcs, cfpecially of their Paris, which are as nume- 
rous and various as in other Animal Bodies 367. 
State : which fets forth a particular Concurrence of th« 
Divine Providence, in the wife and cueful Piovifi' 
on that is made for tbeii 

Sccuity 
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Security againft Winter, by their 
rSublilling in I differcQt, viz. their NyBpti ot An-* 
relia itate ■}69. 
Living in Torpitude, without any Waftc of Body oi 

SpitiU 370- 
Laying up Provifion before-hand. 
V iirefervation of their Species by their 
^ ChuGng proper Places, to lay up their Eggs ud Spenn* 
y fo that the 

J TEggs miy have due Incubation 373. 
^LVoung fuflScient Food. 
)Care and Curiofity in repofiting their Eggi in neit Or* 
/ der, and with the proper Part nppermofi 381. 
^ Incomparable Art of Nidification.by being endow'd witli 
( Paits proper for, and agreeable to the feveral Way) of 
■? Nidification, and the Materials they ufe in it. 
t Architeflonick Sagacity to build and weave their Celli, 
ortomakeeveuNiturchcrfcIf their Hand-miid 384. 
Ref'iilts. Which agreeing with other Animals in fomcthing 
or other before treated of. I conllder only their 
Moiion,whichisTetyremukable,whetheiweconJSderthe 
^Manner of it, as 
"Vermicular 394. 
Sinuous. 
Snail-hkc. 
Catterpillar-Iike. 
^Multipcdoui. 
*~ Parts miniAting to it. 
Poifon, which fcrves to 
( Scourge Man's Wickedncis 398. 
^ Their eafy Capture and Maftcry of their Fiey. 
i Their Digcftion. 
Watety Inhabitants confidcrable for their 
'Great Variety 401. 
Prodigious Mnllitudci. 

yallbulkoffome,andlurpriziDgtntnateDeftofothen403 
Incomparable Contrivance and Sttufiurc of their Bodies. 
SSupplies of Food. 
Refplfition. 

Adjuftment of their Organs 6f Vifion to theii Element. 
^Poifc and Motion of the Body every Way 401. 
^InfEnliiJie Inhabitans. Among whldi having mentioned 
, ^^^ and fillers, I in^li only upon VtittabUf, and that 
'Sn i curfory manner upun their 

f Great Variety for the levcral Ufes of (be World 404. 
Anatomy. 
1 Leaves 407 ■ 
Flowers and their admirable Gaiety. 
Seed, icmarkable for its Ge- 



( i6) 

Generation. 
Make- 
Containing in it a compleat Plant 40S. 
Prefervation and Safety in the Gems, Fruit, Earth, ^c. 
Sowing, which is provided for by Down, Wings, Springy 
Cafes, carried about by Birds« fown by the Huiband« 
man, crc. 411. 
Growing and Standing : Some by 
C Their own Strength 417. 

^ The Help of others, by clafping about, or hanging upon 
^ them. 

..VRemarkablc Ufc, efpcfially of fomc which feem to be pro- 
vided for the Good of 
{All Places 410. 
Some particular Places, to 
Heal fome Local Didempers. 
Supply fomc Local Wants. 
Practical Inferences upon the whole are thefe Six, vIt^ 
That GOD'S Works. 
■ I. Are great and excellent 415. 

t. Ought to be enquired into, with a Commendation of 
fuch as do fo 417. 

3. Are manifeft to all, and therefore Atheifm unreafona* 

ble 4^8- 

4. Ought to excite Fear and Obedience 43 r. 

5. Ought to excite Thankfulnefs 432. 

6. Sould move us to pay God his due Homages and Worftiip, 
particularly that of the Lord's Day : which is an Appointment 

The moft antient 438. 

Wifely contrived for Difpatch of Bufinefs, and to pre- 
vent Carnality. 

Whofc proper Bufinefs is, to ceafe from Worldly, and 
to follow Spiritual Employments ; the chief of which i$ 
the Publick Worfliip of GOD. 
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Krerraqueous Globe. 




INTRODVCTION. 

|N Pfat. cxi. 2. ■ The Pi'aimift aflcrts. That 
I the {a) ff'^orks of rbe Lord are great i fought 
I out of all them (bat have Pleafure therein. 
I This is true of all God's fferks., particu- 
larly of his IVorks of Creation : Which, •whenfoug&t 
eutj or, as th^ Hebre-j} Word {b) lignifieth, when 
beedfully and deeply fried intOj foUcitonJIy ohferv'd 
i e»quir'd outy efpeciaily when clearly difcovered 



(«) I( is not unlikely that the Pfaimill might mean, at Icaft 
luvc an Eye to, iht Works »j tht Creation in this Text, the 
Word nwyta being the fame that in Pfal. 19. t, ij trannaied 
Qaii Handywiri'k, which is manifcllly applied to the Works 
of Creadon, and properly Ggnifieth laffmn. Opus. Ofificmmj 
from T'Wy Fecit, Paravit, jifta-vit. Andfaitli Kirchtr. figm- 
ftat talem aJiHioiitm, quaaliiiuid exifiit ■val n.iliitr, 'btleni4ii, 
n fit in priltino flatu qu» fuit. Concord, p. x. i-ol, 931, 
(b) um ^£ffv'ii,feriiuijivi(,feifdia:itstjl^ Buxtor. in vctbl 
Et Jinntl irnporias euram, £7' folmtudineir:. Conrj j. Kirjh; tb. 
. I. col. 1174. 
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to US} in this Cafe, I fay, wc find thore Works 
of God abundantly id defcrve the Pfalmift's Charac- 
ter of being Great and Noble ; inafmuch as they arc 
madewilhihemoft exquifite Art, (c) contrived with 
the utmoft Sagacity, and ordered with plain wife De- 
fign, and miniftring to admirable Ends. For which 
realbn Sc. Paul might well affirm of thofe UQitiy-aDa, 
of God, {d) That the invifible 7'hings of God^ even 
bis eternal Power and Godhead, are underfiood by them. 
And indeed they are the moll eafy, and intelligible 
Dcmonftraiions of the Being and ^Itributei of God ; 
{e) efpccially to fuch as are unactjuaintcd with the 



(t) ffiHod fi emnef rttitnili farltsila ctnftiiittt funi, uttiiquead 

ufHmmtihrcx I'osuerittiijfi, niij-ie ad fpeciem puUhnom ; vidia- 

THM utrhmtA j'ortttilafinl, aneo ftatu, quo cohnreri nulla mtdt 

fftutrint, nift fenfu modtrsmt divin^que fTOuidtniia. Si trgt 

mtliart funf e* qu£ Satitrd, quam ilia, quA Arie ftifeSia fitnt, 

ntc jlri tffieit quid fine rathnt ; ne Nalura quidem rai'ianit txpers 

tfthabtndA. §ljii igitur eon-utnit, Jignum, ant labulam fiitam 

ekmadfptxtrU, furt jdhititam efi arum ; cumjui precul citr/km 

navigii ■uidtris, non duhitare, quin id .-Mtione atque arti meiita^ 

tun ant cum Solarium, &C. Mundum auiim, quiesr has ipfat 

^»rlts, er larum artifices, ar cunilt camfleilatur, ctnfilii <sr ra- 

HjtWffif »Jj'e txperiem puiari i pjfod fi in Scyihiam , ant m Britaa- 

Wiiam, Sjihiratnaliquistuliriihanc, quamnsipir famiHaris nojler 

' tjteit Pojideniui, cujus j7ngi(/< cmvirfiontt idim ifficiunt in Sale, 

Vc- -qnod effiiilur in ccch fmgulis diiius a- naitibus ; quis in 

illAharbarie dHbittt, quin ta Sphira ^t perfeHa Raiisne r Hiait- 
ttmdithiiancdc Mutdo, ix que (sr erinaiur, v f MM omnia, cafw 
m ipfc fit efoSlus, — an Rations, an Mean divinii Ei jirchimt- 
dem arbiiranmr plus -vatuijfi i» imitandis Sphdra con-oerfioniliMS, 
fuam Naturam m tjficiendii, prtfsriim citm multis pirtibm fint 
ilia ptrfiiia, quam htc fimuUta, foltrtlitt, Stc. Ck. de Nat. 
.1.1. c. 34, 3!. 

(rf) And a little before he faith of iJaturiilkU, Omnimer- 
gt regit Naturam Ipfe [Deus] crc. 

(e) Mundas eadix efi Dtl, m qua juglterUgere del/emus, Ber- 

Arbiiror nullum gentem, nequc Hominum fadetatem, apud 
(twfi ulU Dtorum efi riligio, quidquam habert facrii Eteufniii 
Samothraciis Jimitt : Ea tamtn obfciiri doeent qitt prcfiitn- 
: tiatura -jtro opera in tmnibits tnimaniibus funt ttrjpkua. 
ilea, de UCPart. 1. 17. c.i. 

Subcilties 
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Subtiltics of Reafoning and Argumcntatian > as the 
grcateft part of Mankind arc. 

It may not therefore be unfuitable to the Nature 
and Dcfign of Leftures (/) founded by one of the 
grcateft Vertuofo's of the laft Age, and mftituted 
too on purpofe for the Proof of the Chriftian Re- 
ligion againft Atheills and other [n6deb, to im- 
prove this occafion in the Demonftrationof the Bt" 
ing and jitlributei of an infinitely wife and power- 
ful Creator, from a Curfory Survey of the Works 
of Creation, or (as often called) of Nature. 

Which Works belong cither to our Terraqueous 
GMej or the Heavens. 

I (hall begin with our own Glohy being nearcft, 
and falling moft under our Senfes. Which being a 
Subject very various and copious, for the more me- 
thodical and orderly proceeding upon it, I fhall di- 
ftribute the Works therein ; 

I. Into fuch as are not properly Parts, but Ap- 
pendages or Out-works of the Globe. 

II. ThzGloheiiiclf. 

\f) phiiofQfhimtfiC^ichifmut aisiitm. Cyril, r. contr.jiil; 
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B O O K I. 

Of the Ota-fVorks of the Terraqueous 

Globe ; the Atmofphere, Light ^ and 
Gravity. 

CHAP. I. 

Of the yitmojphere in general. 

J HE Armofphcre, or Mafsof Air, Vapours 
and Clouds, which furrounds our Globe, 
will appear to be 3 matter of Defign, and 
the infinitely wife Creator's Work, if wc 
confidcr its Nature and Make (a), and its Ufe to the 
World (b). 

r. Its Nature and Make, a Mafs of Air, of fub- 
tilc penetrating Matter, tit 10 pervade other Bodies, 
to penetrate into the inmoU RecefTes of Nature, to 
excite,, animate, and fpiritualizei and in ihort, to 
be the very Soul of this lower World. A thing 
confequcntly 

z. Of greateft Ufe to the World, ufeful to the 
Life, the Health, the Comfort, the Pleafure, and 
Bufinefs of the whole Globe. It is the Air the 



(*) Muttdi f^ri r/i Atr, o- quidim ntujfar'm : Hie efttnimqui 
calHm terratJi^ui cenueilit. Sec. Senec. Nit. Qu. I. 1. c. 4. 

(i) Ipfe Airnabijeutn vidtt, ni>iifi«m andii, uobifium fentit ; 
mhil tn'm ttrum fint It fiiri ^t^,iiC. Cic. dc Nit. Deor. 1. %. 
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whole Animal World brcatheth, andlivcthbyi noc 
only the Animals inbabicing the Earth (c) and 

Air, 



(0 AsiheAir isofabfolut: NeceffitsrtoAiiirajl Life, foit 
is ncLcinrythit it Jhould be of a due Temperament or Confi- 
flenec ; not foul, by rc^ron that fuffocaleth : not too rare ind 
thin, becaufe that fuSiccth not ; with Examples of each of 
which, I ftial! a little enteriiin the Rejder. In one of Mr. 
Hsviksiu's Comptelling lingines, 1 clofeiy (hut up a Sparriw 
withuu: forcing any Air in ; and in lei's than an Hour the Bird 
began 10 pnnt, andbe concerned ; and in lefs than an Hour and 
half 10 be Gck, vomit, anJ more out oi Breath ; and in two 
Hoiits time was nearly expiring. 

Another I put in and compielTcd ihe Air, but the Engine 
leaking, I frequently renewed the ComprelTure ; by which 
means, (aliiiough the Bird panted a litile after ihe fiirt Hour,) 
yet after fuch frequent ComprefTures, and Imnuilion of freih 
Air, it was very Uttle concerned, and taken out feemingly un- 
hurt after three Hours. 

After this 1 made two other Experiments in compreffed Air, 
with the Weight of two Atmofpheres injcded, the Engine hold- 
ing light and well; the one with the Grtxi liimeuft, ihcotlict 
with i sparrow. For near an Hounheyfecmed but little con- 
cerned ) but after that grew fainter, and in two Hours time 
fick, andin three Hours timedied. Another thing I took no- 
tice of, was. that when the Birds were Cck and very refllcfE, 
1 fancied they were fomewhat relieved for a fliort fpace, with 
ihe Motion of the Air, caufed by theu fluttering and fliakiitg 
iheir Wings, [a thing worth trying in the Di-viag- Bell). I Oiall 
leave the ingenious Reader to judge what the caufe t^as -of both 
the Birds living longer ill comptelTed, than oncomprelTed Air; 
whether a Icfs quantity of Air was not fooncr fouled and 
rcndred unfit for Refpiration, than a greater. 

From thefe Experiments two Things are roanifefted ; one is, 
that Air, in fome mearure compreffed, or raiherheavy, is nc- 
cefTary to Animal Life : Of which by and by. The other, that 
frefti Air isalfo necciraty"; For pcntup Air, when overcharged 
with the Vapours emitted out of the Animal's Body, becomes 
anfit for Refpitation. For which Reafon, in the DiviB^-hell, af- 
M«r fome time of (lay under Water, they are forced to come 
~ tp and take in frelh Air, or by fome fuchmeansrecrultit. But 
l^e famous Coretiim Dreiei/ contrived not only t Vcffelto be 
rowed under Water, but a!fo a Liquor to be carried in ihat 
¥effel, that would fupply the want of- freftiAir. The Veffel 
toasmide for King Jamts I. It carried twelve Rowers, beiides 
ttie PalTeneeis. U was tried in the River of Jhamts ; and one 
B 3 ot 
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of thcPcrfons that was in thit fubmanne Navigation vrts then 
alive, and told it one, who related ihe Matter to our famous 
Founder, the Honourable, and moil Ingenious Mr. Boyl. As 
to the Liquor, Mr. Boyl faith, he difcoveted by a DoAor of 
Phyfick, who married Dr(i«H"s D*ughtcr, ih« it was ufed from 
time to time when the Air m the fnbmirinc Boat was clogged 
by the Breath of the Company, and thereby made unfii for 
Rcfpirationj at which time, by utiftopping a VelTcl full of 
this Liquor, he could fpecdily rcftore lo the troubled Air fuch 
a proportion of vital Farts, as would maXe it again for agood 
while fit for Refpiration. The Secret of this Liquor DrtbiU 
would never difclofc to above one Perfon, who himfelf af- 
fured Mr. Boyl what it was. Vid Btyl. Exp. phyf. f4*ch. 
ef the Sfring of the Air, Exf. 41. in the Digref. This Story 
1 have rehicd from Mr. Boyl, but at the fame time much 
queftion whether the Virtues of the Liquor were fo effeiSual 
as reported. 

And astoogrofs, fo too rare an Air is unfit for Refpiration. 
Not to mention the forced RarelaiSions made by the Air-Pump, 
in the following Note; it is found, thateven the exiraotdinary 
natural Rare fit Aions, upon the tops of very high Hills, much 
affcd Refpiration, An Ecclefialtical Perfon, whohadvifitedthe 
high Mountains of Armtnia, (on which fomc fancy the Ark 
rcfted) told Mr. Boy/, that whild he was on the upper part of 
them, he was forced 10 fetch his Breath oftncr than he teas 
worn. And taking noticeof it when he came down, the People^ 
told him, that it was what bappen'd to them when they were fo " 
high above the Plahe, and that itwasacommon Obfervation a- 
moBgthjm. The like Obfervation the fame Ecdefiailjck made 
upon the top of a Mountain in the Civtnnii. So a learned Tra- 
veIIct,-flDd curious Perfon, on one of the highell Ridges of the 
Fyrcjuti, call'd Pic dc Midi, found the Air not fo fit for Re- 
fpiration, as the common Air, but he and his Company were 
fain to breath lliorter and oftner ihan in the lower Air. Vid. 
Phil. Tranfatl. No. 63, or Loivihorji's Abridg. Vol. i. p. zi6. 

Such another Relation the learned ^nfeph Acefia gives of 
himfelf and his Company, that, when they paffed the high 
Mountains of Peru, which thcv call Piriacaca, (to which he 
faith, thi Alps thimfelvts famed ta ikitn but as ordinary Htufit, 
h% rtj^ard ef high Toweri,) He and hit Compiiniom were furpri- 
x,ed ■wiia fuch exfremi Patigs ef Straining and Vemiting, (nat 
vitthfut c«lUngup cf Bhodtoo,) and with fe vident a Oiftemper, 
that he concludes he JboiU uiidcubteily have died ; but thai this 
lafiid nal ahvi three cr four Hours, biftre they came into a more 
(mvtnitrst and natural Temperature cf tht Air. All which he 
concludes proceeded from the too great Subtilty and Delicacy 
of the Air, which is not proportionable to humane Refpirati- 
on, which requites a more gtofs and temperate Air, Vid-Btyl, 
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kAir [d)t but thofc of the Waters (e) too. Without it 
i moft 



Thus iiappeirs, that an Air too Subtile, Rare and Light, is 
ODiit for Reipiration : Biu (he CauCi; is not the SubtJlty ortoo 
gfcai Delicacy, as Mt, Jt-^ji thinks, buuhe too great |^isbtnefs 
thereof, which renders ii unable to be a Counterbalince, or 
aa Antagonift to the Heart, and all the Mufclcs mititftnng to 
Siilfirattan. and itic DinfioU of ihc Heart, Oi which fee 
Book 4, Chap 7. Note i. 

And as our Inability 10 live in too rare and light an Air may 
difcourjge ihofe vain Attempts of Flying and Whimlles of paf- 
fing to the Moon, vc- fo our being able to bear an he-!net 
State of the Air is an excellent Provifion for Mens Occalions 
in Mines, and other great Depths of the Earth ; and ihole o- 
ther greater PrclTures made upon ttie Air, in the Divta^-Betl, 
whch we defccnd into great Dcpiiis of the Waters. 

(d) That the Inhabitants of the Air, {Birds and rniefls,) need 
the Air as wel] as Man and tnher.Animals, is manifeft from 
tbcir fpecdy dyitrg injoo ffculeot, or too much rarefied Air; 
of which fee the prcced^g and following Note/. But yet 
Birds and Infeas (fomc Birds at leafi) can hvc in a rarer Air than 
Man. Thus Eagles, Kites, Herons, and divers other Birds, thnt 
delight in high Flights, are not atfeifted with the Rariiy of the 
Medium, as thofe Perfons were in the piecediiig Note. So 
InfeiSsbear the Air-Pumplong, as in the following Note/. 

(_e) Creatures inhabiting tbi: Waters need the Air, as well as 
other Animals, yea, and frclli Ait too. The Hydrccamhari , 
of all Sorts, the Nymfkx of Gnats, and many othe#Water- 
lofeAs, have a lingular Faculty, and an admirable Apparatus, 
to raiTe their back Parts to the top of the Waters, and take in 
ftcfli Air. It is pretty to fee, for Inflance, the Hydrocamhari 
come and Ihruft their Tails out of the Water, and take in a 
Bubble of Air, at the lip of their ruiiw and Tails, and then 
iiinibly carry it down with ihcm into the Waters; and, when 
that is fpent, or fouled, to afcend again and recruit it. 

So FiOics alfo are well known to ufe Refpiration, by pafling 
Ihc Water throughtheir Mouths and Gills. ButCrtr/jwill livo I 
outof the Water, only in the Air ; as is raanifeft by the Efpe- "J 
rimcnt of tlieir way of Fatting them in HalUnd, ind-whicli 
bath beenpraflifed herein England, via. they hangihcm upin 
a Cellar, or forac cool Place, in wet Mofs in a fmall Net, with 
their Heads out, and feed them wiih white Bread forked in Milk 
for many Days. This w»s told rae by a Pcrfon very curious, and 
of great HonourandEminence, whofe Word (if I had leavcto 
namehiiDj ao Body would ^ueftion: And it being an InAance 

0* 
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moft Animals live fcarce half a Minute (/) i and o- 
thcvs, chat are the molt accuftomedto the want of 
it, live not without it many Days. 

And 



of the Refpitaiion of Fifties very fingulir, and Tomewhat out ef 
the way, I have for the Reader's Diverfion taken noiicc of it. 

(/) By Experiments I made my felt' in the Ait Pump, m 
Stptcmbtr and Oihitr, 1704 ; 1 obfcrvcd that Animals whofc 
■Hearts have two VencricUs, and no Ferdmen Ovale, as Birds, 
Dogs, Cats, Rats, Mice, cj-e. die in lels than hall a Mmulc 
counting from the very firft Exfuiiiion ; efjiccially in a Anall 
Receiver. 

A Male (which 1 fufpeifted might have born more than other 
Quadrupeds) died in one Minute (witliout Recuvety) in aUrgc 
Receiver; anddoulitlefs would hardly have lurvivedhalf aMi- 
nute in a fmall Receiver. A Bat (although wounded) fuHain- 
cd the Pumptwo Minutes, and revived upon the re-admilfion 
01 the Air. After that, he teraamed tout Minutes and a half 
and revived. Liftly, Afterhc had lieen five Minutes, hccon- 
tinued gafping for a rime, and after twenty Mmules I re ad- 
mitted the Air, bat the Bat never revived. 

As for Infills : Wafpi,BiC'-, Hornns, arafboppers, and tarfy- 
Cewi feeraed dead m appearance in two Minutes, but revived 
in the open Air in two or three Hours time, noiwithlianding 
they had been in I'laewa twenty four Hours. 

The Ear-wig, the great Staphylinits, the great black lowfy 
Bee'U, and Tom*; other Inlefls would icem untoncerned aiihc 
ViicuMtit a good while, and he as deid ; but revive in the Air, 
although* fome had lam fixteeu Hours in the exliaulled Re- 
ceiver. 

Snails bear [he Air Pump prodigioufly, efpecially thofc in 
Shells ; two of which lay above twenty four Hours, andfeem- 
cd not much atfeded. The fame Suails I left in twenty eight 
Horns more after a Icrond Echaullion, and found one of them 
quite dead, but the other revived. 

Frffg' and Tt>ads bear the Pump !ong. efpectally the former. 
A large Toad, found in the Houfe, died irrecoverably in iefs 
than iix Hours. Another Toad and Ftog 1 put in together, 
and the Toad wasfeeminsly dead in two Hours, but the Frog 
juft alive. After they had remained there eleven Hours, and 
(eemiijgly di:ad, the Frog recovered in the open Air, only 
Weak, but the Toad was quire dead. The Ame Frog being put 
in again for twenty leveu Hours, then quite died. 

The Anim.ilcutes in Ptpprr- JVarir remained in /« wo twenty 
four Hours. And after they had been espofed a Day or two 
to the open Air, I found Tome of them dead, fome alive. 

w 
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And not only Animals thcmfdves , but even 
Trees and Plants, and ihe whole vegetable Race, 
owe chcir Vegeiation and Life to tbis ufeful Ele- 
ment ; as will appear when I come to fpcak of 
ihem, and is manifeft from their Glory and Ver- 
dure in a free Air, and their becoming Pale and 
Sickly, and Languilliing and Dying, when by xof. 
tneaps excluded from it {£u " 

Thus ufeful, thus neccfl'ary, isthe Air to theLite 
of the animated Creatures j and no lefsis it to the 
Motion and Conveyance of many of them. All 
the winged Tribes owe their Fhght and Buoyan- 
cy ib) to ir, as (hall be ihewn in proper place ; 
And even the watery Inhabiumsihemfelres cannot 
afcend 



|^[) TiSttfie Air is iJie prindpr.I CjuTc of the Vegetation of 
Plants, Bif«Uf pruvcs in his exce!li:nt Book D* H"- AnmitL 
Vol. J. Prop. 181. Andinthe ncKt Propofiiion, he alTureth, 
Jh Piaaiii ^Ke^ut j>crafi-^tris rtfp'irAiitntm ijuandam imperfc- 
6lam, a qmi 'Arum vita ftndci, Z7 Cinjcrvai^r. But of this 
more when I come to furvcy Vegetables. 

Sami Letiici-Sttd being fo-J-'i «/>(» fome Earth il^ the optn 
jfir, and fame cf tht fame Slid at tht fame lime upon other 
Earth in a Giaji-Rieiiver of the Pntumatick Engine, afierxvards 
txhaHfled ef Air .- The Seed expoftd to the Air wai grown up 
an Inrh and half high viiihin Eight Days ; tat that in the tx- 
haujit'l Receiver nu a/ all. And Air being again admitted in- 
to the fame emptied Receiver, to fee whether any of the Seed 
vokid then come up, it was found, that in the Space of ont 
Week it -was grown up to the Height of two or thru Inehei. 
VldPhil-Tranf, No. 13. Lomh. Abridg. Vol. 1, p. xo6. 

(b) Iwvtiueribu! pnlmanei perforatiaeretn infpiratuin in totam 
iiintrt! cAtiitatem ariminunt. Hujui ratio, hi propter corporii 
truncum Acre repletum C7* jnafi extenfutn, ipfa magis ■vaUiiliif 
tvadani, faciliufqite ah aire exlerno, propter intimi penum, fu- 
fienteniur. Equidem ptfcet, quo tevOisin aquis nartnl, in AbdB~ 
mine veftcai Aere injlatat giflant ,- pariter cr i/elucret, propter 
torporii trnncum Aere impleium cf qtafi inSatutn, nudo Atri 
mmtmbintei, minus gravantur, proiadt^iit ievii 
voltni, Willis dc Anim. Brut, p, i, c. 3. 
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afcendand dcfccnd'^w'ifteiT Element, well with- 
out it ((). *'- 



(i) Fi/hii iy rtafon ef'lhi BUdJ.r 0/ ^ir wiihm thtm. can 
fufiaif, or half ibimfilvts in any Dipih of Wafer .- Fer the Air 
in that Bladdir bi'mg mort or Itfi csmprijfed, auaiJing te iha 
Depth the Fifit fwirm at, takii up mare or itjs Space ; and cen- 
feqHeady, the Body of the Bijh, part efwhofe Bulk this Bladder 
is, is greater or itfs acccrding to the fevtral Depihi , and yet re- 
tains the fame Weight. Now the Rah dc In fide nil bus humido 
is, that a Body, that is hea vier than fo much Warer, as is e^Hot 
in Quantity to tht Bulk ef it, ivilt fink, a Body that 11 lighter 
liiiU Jioim; a Body of equal Weight will reft in any part of tht 
Water. By this Rule, if the Fifi. in the middle Rtgioo tf tht 
Water, Is of equal Weight to the Water, that is commenfttraie 
to the B:dk of It, the Fi/h -will refl there, without a'.y Tendency 
upivards or downwards : And if the Fljh he diefer in the Wa- 
ter, the Bulk of the Fifh becoming lift by tht Cotaprepaa ef ike 
Bladder, and yet retaining the fame Weight, it will fink, and 
reft nt the Boriem. And on the other ^dt, if the Fiftt be higher 
than the middle Region, the Air diUiing it felf, and the Bulk 
if ihe FiJIi confequently inceafiag, but net the Weight, the Fi)h 
■will rife upwards and rift at the top ef the Water. Perhaps the 

tijl) by foaie AUton can emit Air eut ef its Bladder , and, 

■tuhen not enough, lake in Air, and then it luill not be wan- 

drtd, that there /hould be ativays a fit Proporlion of Air in all 
tifties M Ar-y» their Vfe, Sic. Then follows a UtthoJ of Mr. 
Boyi to exfiL-rinient the Truth of this. Afti:r ^hidi, in Mr. 
Lotvtho'p'i Abridgment, follow Mr. Rays Ohrervations. / 
think iltat hath hit ufon the true Vfe of the Swimming- 
Bladders in Fi(l<es. For, I. /; hath been ebfervtd, that if the 
Sivimming- Bladder of any Fi/h le pricked or broken, fuch a Fifh 
finks prifenily to the Bottom, and can neither fuppart or raife it 
felf lip in the Waitr. 1. Flat Fijhes, as Soles, Plaife, &e. vihicb 
lie always grovelling at the Bottom, have no Swimming- Blad- 
ders that e'Jer I eoald find. 3. In moft Fifties there is a manifeft 

Chanel leading from the Galkt to the /aid Bladder. 

whieh without doubt fer-ves for the conveying Air thereunto. 

In the Ceat ef this Bladder is a mujculaas Power to comraB it 
vhen the Frjh lifts. See more very curious Obfervaiions re- * 
laling to this Matter, of the laie great Mr. Ray, is alfp of 
ihe curious anonymous Gentleman in the ingenious Mr. Low- 
thorp's Abridgment, before cited, p. 845, from Phil. TrMf. 
[14. iJJ- 
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Chap. 1. AtmoJ^here. 

^ Bur ii would be icdious lo defccnd too fer into 
V|krticukrs, to reckon up the many Benefits of this 
■ noble Appendage of our Globe in many ufeful En- 
gines {k)\ in many of ihc Funftions and Operati- 
ons of Nature {i) in the Conveyance of Soundss 
and a Thoufand Things bcGdcs. And I ihall hut 

jult 



(*) Among ihc Engines in which the Air is urffiil. Pumps 
may be accounted not contemptible ones, and divcis other Hy- 
driulical Lngines, whiclioeetj not lo be particubrly jniiiledon. 
In thefe i!ic Water wasimsgiucd to rile by thepowero/ Sec- 
tion, toa»otd a r^^-miBj, and Tuch unintelligible Stuffy but the 
jujlly famous Mr. Bayf was the firft that folved thefe Phenome- 
na by ihc Weight of the Atmofphere. His ingenious and 
curious Obfetvations and Experiments relatinghereto, may be 
feen in hi: little Traft, 0/ iht Cahji <•{ jiitrjUisn ty Suciien, 
and divers others of his Tracls, 

(0 It would be endlefs to fpccify the Ufes of the Air in 
Nature's Operations ; I (lull therefore, for a Sample only, ( 

name its gieai Ufe to the World in conferving animated Bo- 
dies, whether endowed with animal or vegetative Life, and 
its contrary Quality of diflblving other Bodie? ; by which means 
many Bodies that would prove Nuifanccs to the World, arc 
put out of the Way, by being reduced into ihcirfird Principles, 
(as we fay), and fo embodied with Ihc Earth .igain. Of its 
Faculty as a Menlhirum, or its Power lo dilTolve Bodies; I 
may mflance m Cryftal GlalTes, which, with long keeping, I 

efpecially if not ufcd, will in Time be reduced to a Powder, 
as I have feen. So divers Minerals, Eirihs, Stones, Foffil- 
Shells, Wood,C7-(. which from WoaA's Flood, ai leall for ma- 
ny Ages, have lain under Ground, fo fccute from Corruption, 
dial, on the contrary, they have been thereby made much the . 

ftionger, have in the open Air foon mouldered away. Of ] 

which lafl, Mr. Boyi gives an Indance (from the Dijftrtaihn 
dttdmirandh Hungar. Aifuii) of a great Oak, like a huge 
Beim, dugout of a Salt Mine- in Tranfyivania, fa hard, that 
il would not tafily bt viraitlht ufon by Iron Teols, ytl, bring 
tKfajcd to (hi Air ant of the Mine, it liicami fa rotten that in 
fenr Days it U'4r tafy In hi broken, and crumliled bttwetn »ne's 
Fiitgeri. Boyl'; Sufpic. about fome hid. Qual. in llie Air, J 

^^8. So the Trees turned out of the Earth by the Breaches ' 4 

« Wiff-Tharrock and Da^enham, near me, although probably ' 

no Other than Mder, and interred many Ages ago in a rotten 
mvi Mold, were fo cscqedingly tough, hard, and found at 



^ S% Survey of the Book I. 

juft mrntion the admirable ure of our Atmofphcre 
in miniftring to the enlightening of the World, by 
its reflcifting the Lightof the heavenly Bodies to us 
{m)s and refrafting the Sun-beams to oui Eye, be- 
fore it ever furmounteth our Horizon («)} by which 
means the Day is protraftcd throughout the whole 
Globe i and the long and difmal Nights arc 
fhorten'd in the frigid Zones, and Day fooner ap- 
proacheih 



lirft, that I could make but little Imprefiions on iliem wiih ilie 
&rokes of an Ax ; but being cxpofcd to the Air and Water, 
footi became fo rotten as to be crumbled between the Fingers, 
See my Obfcrvations in pLilof. TraafaSi. H" 335. 

(m) B> rtfieHing ihc Light 0/ thi heavinly Badit: to mi, I 
mean that whitenefs or Lightners which is in the Air in the 
Ujy-time, caufcd by the Rays of Light ftrilting upon the I'arti- 
cles of the Atmofphere, as well as upon the Clouds above, and 
Ihe other Objeds beneath upon the Earth. To the fsme Caufe 
»]fo we owe the Twilight, v'lx.. to the Sun-beams touching 
the tippermoll Particles of our Atmorpherc, which they da 
when the Sun is about eighteen Degrees beneath the Horizon. 
And as the Beams reach more and more of the airy Particles, 
fo Darkuefs goes off, and Day light comes on and encrcafeth. 
For an Exemplification of this, the Kxpcriment m.iy ferve of 
tranfmitting a few Rays of the Sun rtrough a fmall Hole into a 
dark Room : By which means the Rays which meet with DuIV, 
and other Paiticks flying in the Air, are rcnder'd vifible; or 
(which amounts to the fame) thofe fwimming fmall Bodies are 
rendered viiiUr, by thirit reflefting the Light of the Sun- 
beams to the Eye, which, without i'uch Reflection, would it 
felfbe invifible. 

The Aiurc Colour of the Sky Sir Ifaac Newion attributes to 
Vapours beginning to condense, and that are not able to re- 
fleft the other Colours. r.Oftic.lz. P4r. 3. Prof.-f. 

(n) By the Refraflive Power of the Air, the Sun, and the 
other heavenly Bodies feem higher than really they arc, efpe- 
cially ne.ir the Horizon, What the Refractions amount unto, 
what Variations they have, and what Alterations in time they 
caufc, may be briefly fcen in a liitk Book called, Thi Artiji- 
fial clack' Maker, Chap, n. 

Although this infititivi ^alUy of thi jiir ht a great lacu^- 

iranee aad Qenfufion of Ajtrmnmical Oifern/athni ; ytt it 

is na! viithoHl famt eonfidsrahls Beneft to Navigation ; and m- 
Jfed in fome Cafii, the Bent/it thtrtby tbiaintd it much grttttr 
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Gbap. I. Atmojphere. ij 

proachcth thcmj yea the Sun it fcif rifeth in Ap- 
pearance (when really it is abfcnt from themj to 
the great Comfort of thofc forlorn Places (o). 

But palling by all thefe Things with only a bare 
mention, and wholly omitting others that might 
have been named, I (hall only infift upon the ex- 
cellent Ufe of this noble circumambient Companion 
of our Globe, in rcfpeftof two of its Meteors, the 
Winds, and the Clouds and Rain {f). 



than ivtuid he thi Btatfic ef having ibt Knf frocaed in an txtS 
firaifht Lint. [Then he meniions the Benefit hereof to the P»- 
hr Parisof the World] But this hy the by (faithhc.) Th« trtdt 
Advantagi I confidir thirtin, it iht firfl Dijtavtrj af Lmnd tif- 
»a ihe Sea ; fer by means hirtof, thet»pt of BiUs and Lands tut 
raifed Hp inst the Air, ft as to bt difenvtrabti fivcrai Ltaguti 
farthtr o^ on ihi Si* than they would be, wen ihtrt tit fiut 
RtfraCiien, which is af grear Benefit tit Havigaiian far Jlurimg 
their Cautfl in the Sight, whin they approach near Land i tnd 
likewift for dirtying them in the Day-time, mvth more certainly 
than the mofi ixaCl Celefial Ohfervalious tonld da by the Help 
tf an uninptUd Ray, ifpteially in fucb Placet as they havtnt 
Soundingi. ''Then he propofes* Method to find hy thefcmeani 
the Dilbncc of Objeas at Sei.] V. Dr. Hook's Pofl. Warkt. 
Left of Navig. p. 466. 

(0 Cum Belgt in novi ZemblA hybirnarint, Sol iUii apfarmit 
16 ditbus citiiit, qnam reveram Horitoiste ixifieret, koc efi, ciim 
adhuc infra Hartt.etttem diprefus effet quatuor tiniitr gradibm, 
or quHtm aire fereno. Vircn, Geog. c, 19. Prop, 11. 

[Thel'eHollinLlcri]/iiand, that the S^hl in that place fitert- 
erud no left than a whole Mtnih ; which mnji netdt bt a •aery 
freai Comforttt all fnch Places at live very far towards the Strth 
and South Poles, where length of Night, and -want of feeing the 
Sun, cannot chttfe but be very tedious and irkfome. Hook Ibid. 

[Bf me^nsof the Refradions] wt f«und the Sun te rife twenty 
Minutes before it (tiould; andin the Evening to remain abtve ih* 
Hiri^on twenty Minutes ( tr thereabouts) longer than it Jiauld 
Capnin yamei's ioutn. in BoyI of Cold. Tit. 18. p. rpo. 

(p)'Aer — in Nubes eogitur ; hstmoremiftie celUgens terramanret 

Itimiribusi- tstmejjlueaihucG-iliuc, ventos elicit, idem annual 
fiigerum es- ealornm fatit varieiatis: idem^ue cvolatus Alitum 
'Afiinet, crfpiriiu du^at alit o" fnfientai animaaiei. Cic, dc 
Bbt. Dcor. I.£. c. 39. 
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CHAP. II. 

Of the Winds (a). 



TO pafs by other Confiderations, wherebf I 
might dcmonllrace the Winds to be the infi- 
nite Creator's Contrivance, I fhall infift only upon 
their great ufcfulncfs to the World. And fo great 
is their Ufe, and of fuch abfolute Neceffity are they 
to the Salubrity of the Atmofphcre, that all the 
World would be poifoned without thofe Agitations 
thereof. Wc find how putrid, fetid, and unfit for 
Refpiration, 



(a) Veatus tft aer fiitens, is Seneca's Definition, Nfl. g^, /. j, 
Andss Wind is a Current of the Air, fo th»t which e^teites or al- 
ters its Curt eais may be jurtly fiid tobethcCam'e of the Winds. 
Aniliquipoifcof ihc Atmofphcre produceili a Calm ; but if that 
^qoipoife be more or lets taken off, a Stream of Air, or Wind, 
is thereby accordmgly produced eiiheritronger or weaker, fwif- 
ler or flower. And divers things there arc that may make fuch 
Alterations in the j^quipoife or Balance of the Atmofphere.t/it. 
Eruptions of Vapours from Sea or Land; Rarefaftions and 
Coadenfations in one Place more than another ; the falhng of 
Rain, preffure of the Clauds, *^c. Piiny, 1. i. c. 45. tells us of 
a certain Cavern in Dalmatia, called Stnia, in quem, faith he, 
dejiSls Uvi pondere, ijuamvh tranquUU die, turbini fiiallit 
tmtcat frocetU. But as to Caves it is obferved, that ihey 
often emit Winds more or Icfs. Dr. Conner, taking notice of 
this matter, fpeciiies rhere,lo re^ne Neafelnane ex immani Cumtnt 
Siiyiii anirt lenuetn i/eaium effiututcmpirceft. The like he ob- 
fcived at the Caves at Bait, and in fome of the Mines of Ger- 
many, and in the large Salt-Mincs of Cracow in Poland. XJil, 
faith he, tpificcs, o- ipfe faiint deminm Andreas Morfttn, Neb. 
PoUnui, mihi afferaerunt, quid tanta aliquand« Veniorum tem- 
telias ex ambagiofis hujus J'odint rect^as furgert felebat, quod 
taboranies fojjiris httmi profterntbas, nee non pertat cf domici- 
lia {qn€ fibi ill hie fodini ariifieet exfiruunt) fenitits evertebal, 
Bern. Connor. Diifert, Med. Phyf. p. 33. Artie. 3. 

And as great Caves, fo great Lakes fomeiimes fend forth 
Winds. So Gajfendits faith the Latus Legniu* doth, E qtie dum 
txoritur fumu!, njths hand d»bii creanda tfl, qua fii brtvi i» 
■ ttmptfftttm 
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Chap. n. Of the Winds. 

Refpiration, as well as Health and Pleafure, a da] 
Dating, confined, pent up Air is. And if the who 
Mafe of Air and Vapours was always at Reft, and 
without Motion, inllead of refrclhing and animac- 
ing, it would fuffocate and poifon all the World : 

But 



lat- ~ 



itmptfiattm ftviJlimam txamranda. GalTcnd. Vit. Fciiesk. I. {, 

P-4I7- 

But the moft unjverfal an^i conflant Alterations of ihi 
iance of the Atmofphere ate from Heat »nd Cold. This il 
manifcft m the General Trade- Winds, blowing all ihc Yng., 
between the Tropicks from Eall to Weft : if the Caufc ihcre-^ 
of be (as fome ingenious Men imagine) the Sun's dailjr Pros- 
grcfs round that pait of the Globe, and by his Heat rareff-| 
ing one parr of the Air, whilft the cooler and heavier Air bo- 
hind preffeih after. So the Sea and Land Breeies in Note d. 
And To in our Climate, the Northerly and Southerly Windl 
(commoniy eilecmed the Caufesof cold and warm Weather), 
are really the Effefls of the Cold or Warmth of the Atmo- 
fphete : Of which I have had fo many Confirmations, that 
1 have no doubt of it. As for Inflance, it is not uncommon 
10 fee a warm Soudicrly Wind, fuddenly changed to the 
North, by the fail ot Snow or Hail ; to fee the Wind in a 
frofty, cold Morning North, and when the Sun hath well 
warmed ilic Earth and Air, you may obferve it to wheel a- 
bout towards the Southerly Quarters ; and again to lurn Nor- 
thejly or Earterly in the cold Evening. Jtis from hence alfo, 
that in Thunder-Showers the Wind and Clouds are often- 
trmes contrary to one another, (efpecially if Hail falls) the 
fultry Weather below direfting the Wind one way; and the 
Cold above the Clouds another way. 1 look Notice upon 
March the 10''' i7i-r, (and divers fuch hke Inftances 1 have 
had before and fincej that the Morning was warm, and what 
Wind llirrtd was W eft- bouth- Weft, but the Clouds were thick 
and buLk ^;s generally they arc when Snow enfues) : A Uttlc 
beicre Nuon ilie Wind veered about to North by Wefl, and 
fcmetimes to other Hoints, the Clouds at the fjme time flying 
fome North by Well, fome Souih-Weft : About one of the 
Clonic ][ uined apace, the Clouds flying fometimes North- 
Ealt, iheii Nutth, and at laft both Wind and Clouds fettled 
North by Well . At which time Sleet fell plentifully, and it 
grew very ctdd. From all which I obferve, i. That al- 
though our Region below was warm, the Region of the 
Clouds waicwld, as the bJack, ihowy Clouds Itcwed. 
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But the perpetual Commotions it receives from the 
Gales and Storms, keep it pure and healthful (A). 

Neither are thofe Ventilations beneficial only to 
the Health, but to the Pleafure alio of the Inhabi- 
tants of the Terraqueous Globej wicnefs rhe Gales 
which fan us in the heat of Summerj ■without 
■ wbich, even in this our temperate Zone, Men are 
■Sfcarce able to perforin the Labours of their Calling, 
r or 



ihc flrugs'^' between the warmth of ours, and the culd of ihe 
doodj Region, flopped the aiiy CurretJts of both Rtgiors. 
3. That the falling of the Snow thtough our warmer Ait 
melted into Rain at firft; but that it betame Sieet after the 
rupcriourCoId had conquered the inferionrWjrmth. 4. That, 
as that Cold prevailed by Degrees, fo by Degrees ii wheeled 
about both the Winds and Clouds from the Northwards to- 
wards the South. 

Hiffiocrain, 1. I. Be t^'H. Oral. Omnes Vtmo! vtl a n:ve, 
g}acie, vthtminti gelu, fiumimbui, 8cc. ffirarc necejji judical, 
Batlholin. de ufu Nivis, c. 1. 

(i) /( is well ebferiied in mj Lord Howard'j Voyage to Con- 
ftintinoplei that at Vienna they hs'dt frti^utnt Winds, ■which 
if ihty Ciaft long in Summtr, the Plague ofitn enfues : So that 
it it now groiJjn into a Pre-verh, that if Auftria bi not ivindj, 
it is fubjtii to Contagion. Bohun of Wind, f. iij. 

From fome fuch Commotions of the Air I imagine it is, 
that at Grand Cairo the Plague iromediatcly ceafes, as foon as 
the Hilt begins to overflow ; although Mr. Boyl attributes it 
lo nitrous Corpul'dcs, Dtierra. Nat, of !-fjiuij. Chap, 4. 

Nulla cnim propemadufii rcgia efl, i^ut non habeat ali^uenj jia- 
tHpi txfi nafcennw, O" circa ft cndeatem. 

inter ctltra iraq; Providintit aftra, hoc q«oq; aliquii, ut dig- 
RMffl admiraiione fufpexerh. Non inim ex mna cauia Vtntos 
am in-vinit, ant per di-vtrfa difpofuit .- fed primum ut atra non 
/merest pigrefcere, fed afidui vexationi tuilem redderent, -uita- 
ttmq: iralluri'.. Sen. Nat. Quaft 1. j. c. 17, 18. 

All this is more evident, from the Caufe affigncd to malig- 
nant epidemical Difeafes, particularly the Plague, by my in- 
genious, learned Friend, Dr. Mtad; and that is, an hot and 
moid Temperament of the Air, which is obfcrved by Hippo- 
fraitt, GtltB, and the general Hiftories of Epidemical Difea- 
. ..., .3 attend thofe Difterapcrs. Vid. Mead of Poifin,, EJfayf. 
fcp. 161, But indeed, whather the Caufe be this, or poilg- 
■.Tfioas, malignant E5th:<aiioi« 01 Animalcules, as others think, 
■* tkc 
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or not without Danger of Heahh and Life fc). 
But eCpccially, witnels the perperual Gales which 
throughout the whole Year do fan the Torrid Zone, 
and mate that Chmate an healthful and plcafanc 
Habitation J 



the Winds arc however very falutjferous in Tuch Cafes, in 
cooling ihc Air, and difp erfing and driving away the moitt 
or peftiferous Vapours. 

(() ^Hit 8. 1707, (calied for feme lime after the But Tutf^ 
dty,) was To exceffively hot and fuffbcating, by reafoti there 
was no Wind ftirring, thai divers Perfons died, or were io 
great Danger of Death, in their Harvert-WorL Particu- 
larly one who had formerly been Eiy Servant, a healthy, 
lufty, young Man, was killed by the Heat: And fevcral 
Horfes on the Road dropped dowii and died the fame Day. 

In the foregoing Notes, having Nonce of fome Thing? 
idating to Heat, although it be fomewhat out of the w,iy, I 
hope the Reader will exiafe me. if I entertain him with luine 
Obfetvanons I marie about the Heat of the Air under the 
Linev compared wish the Heat of Pur Bodies. J. Patrick, 
who, as he is very accurate in making Barometrieal and Ther- 
tnometrical Inflrumenis, had the Cuiiolity for the nicer ad- 
julling his Thermometers, to fend two abroad under the Care 
of two very fenfible, ingeniotis Men ; one to the Noriherii 
Lat. of Si ; the other to the Parts under the j^quinofli^h In 
thcfe two diffeient Ciimates, the Places were marked where 
the Spirits Jlood at the feveieft Cold and greateft Heat. And 
according to thele Obfervations he graduates his Thermome- 
ters. With his Standard I compared my Standard Thermo- 
meter, from all the Degrees of Cold, I could make with Sal 
jSnatmiack, Sec. 10 the greateft Degrees of Heat our Ther- 
mometers would reach to. And with the Tame Thermome- 
ter (of mine) 1 experimented ihe greateft Heat of my Body, 
in ^uly 110^. Firll in an hot Day without Li^rcife, by put- 
ting the Ball of my Thermomerer under my Armpits, and 
ether hotteft Pjtts of my Budy. By which means the Spirits 
were raifed 184 Tenihs of an Inch ahove the Ball. After 
that, in a much hotter Day, and indeed nearly as hot as any 
Day with us, and after I had heated ray my lelf with ftrong 
Exercifc too, as much as I could well bear, I again tried the 
fame Experiment, but could not get the Spirits above 1S8 
Tenihs ; which I thought an irconliderable Difference, forfo 
fccmingly a very different Heat of my Body. But from fomc 
: . JExpcrimems I have mide («kho' I hive unfortumiely forgot- 
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Habitation^ which would otherwifc be fcarce habi- 
table. 

To thefe I might add many other great Conve- 
niencies of the Winds in various Engines, and vari- 
ous Bufineflcs. I might particularly infift upon its 
frcat Ufc to tranfport Men to the farthcft diftanc 
.egions of the World [d) and I might particular- 
ly fpeak of the general and coafting Trade- Winds, 
the Sea, and the Land-Breezes ; (e) the one ferving 
to carry the Mariner in long Voyages from Eaft to 
"Weft ) the other ferving to waft him to particular 
Places ; 



ten them) in veryjcold Weaihcr, I imagine the Heat of an heal- 
thy Body to be always much the fame in the watmeit Paits 
thereof, both in Summer and Winter. Now between thofe 
very Degrees of 184 and 188, the Point of the equatorial' 
Heat fajjeih. From which Obfervation it appears, ihut iherc 
is pretty nearly an equal Contemperaroent of the Warmth of 
our Bodies, to that of the hotieft Part af the Atmofphere in- 
habited by us. 

If the Proportion of the Degrees of Heat be defired from 
the Freeiing-Point, to the Winter, Spring, and Summer Air, 
the Heat of Man's Body, of heated Water, melted Metals, 
and To to aiftual Fire; an Account may be met wilh of it, 
by my moil mgenious Friend, the great Sir l[aac Netviov, in 
Phil. Tranfail. N". 170. 

(,d) jM^ocProvidentia ac Difpofitor ille Mundi Deus, aera 
viBli) ixtrctndkm dtd'u, ■ ' ' ' nan us no; dajfts fartim freti oc- 
tup4tHras cemplertmus tnitite armaio, &:c. Dtdit ille vintoi ltd 
CMfioditndam emit terrarumqi tcmperUm, ad ivecandai fuppri- 
mendaftj; aquas, ad alendos fatorum atq; arbnrum fittBm; 
qua! ad maturiiatem cum atiis caufis adducil if fa jaSlalh, at- 
Irahens cibum in fumma, &■ netorpeat, promiivcnt. Dtdit vtn- 
tos ad ulieritra nefcenda : fuiffit snim imperltum animal, tyfia* 
magna txptritntia rerum Hem«, fi eircumfcrihtreiur natalii foli 
fine. Dtdit -uenict ut commeda citjufq; rtgienitfitrtat commitnin ; 
non ut Uginnts tqtiitetftq; gtftarent, »« ut ptrnieiofa gentihm 
anna tranfvehtnm. Seneca, ibid. 

{*) Sea-Breezes efmmenly rife in the Mtrning about nine tt 
CUcit. —^ They firfi approach the Shore gtnlly, as if they -wirt 
afraid 10 comi near it. — — It csmes in a fine, fmall, iUek 
Curli upon ihi Water, whereas all the Sea betwein it and tin 
■Si/ort {not ytt rtachid by it) 11 at fmeoih and even as Glafs » 
\ Cmj>*ri/iiik 
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Placesi the one ferving to carry him into his Har- 
bour, the other to bring him out. But I Ihould go 
too far to take notice of all Particulars (/). Leaving 
therefore the Winds, I proceed in the next Place 
to the Clouds and Rain. 



Ci>mp*rifn. In half an Htiri litnt nfltr it hat rtachtd the 
Shore, it f»Kt fTttsy briikty, aa,l fa tnutafuh graiiuaitj till 
tzvelvi a Cltti; tien it it cmritinly flranrijl, and tajls p ItU 
iui§ er thrie, a vt/j irisi Gall. — Afttr thrtt it btgms la dia 
away again, and graduaiiy -withdra-Mf in foru till ail it fftnt ; 
and about fivt a cUck —— it ii iulted ajltef, and comis no mort 
till ntxi Mormng. 

And ai thi Uta Brieztt da 6t/iw in the Day, and refi iK lit 

Night', fa en tht contrary [Tlic Lan<!-B:eeies] bUw m the 

Sight, and rifl in the Hay, aUtrnanly fmeteding each other. 

"^ ■ — Thty ffring up hntiftn fix and nvelvi at Sisht, and iafi 

I fix, tight, or ten in tht Aterning. Djmpier'l Difc, oi 

Viads, ch. ^. 

&.(/■) One Thing more I believe Tome of ray Friends will 
^ca from rac is, ihai 1 fhew the ReluJt of comparing my 
)ra Obrervitions of the Winds, with others they know I 
Wc from hiUnd. Swiit-erUnd, Italy, France, New-Bngland, 
id fome of our Parts of HnslanJ. But the Obfervations be- 
ing fome of ihtm but of one Year, and moll of the left of 
but a few Yetn. \ have not been able lo determine any 
- great Matters. TUe chief of what ! hive obferved if, that 
the Winds in all Oiefe l-laces feldHni agree, but when they 
inoft certainly do fo, it is commonly when the Winds are 
ftrong, and of long continuance in the fame Quarter : And 
norc I think in the Northerly and Ealterly, than other Points. 
Alfoa ftrong Wind in one I'lace, is oftentimes a weak one 
in another Place, or moderate, according as Phfcs have been 
nearer or fariher diftsnt. fid -Phil. Tranf. N", 197. and 311. 
But to give a good and lolerjble Account of this or any 
other of the Weather, it is uccciTary 10 have good Hiftorits 
thereof from all Parts; wliich, as yet ive have but few of, 
and ihcy imperfed, for want of longer and fafliciciit Obfcr- 
vatiohs. 
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CHAP. iir. 

Of the Clouds and Rain. 



I 



THE Clouds and Rain {a) we (hall find to be 
no lefs ufeful Meteors than the laft mentioned s 
as is manifcft in the refrefiiing plcafant Shades 
which the Clouds afford, and the fertile Dews and 
Showers which they pour down on the Trees and 
Plants, 



(a) Clouds and Rain are made of Vapours raifed fiom Wa- 
ter, or Moiflure only. So that I utterly exclude the Notion 
of Dry, Terrene Exhalations, or Furaes, talked mudi of by 
molt Philofophers ; Fumes being really no other llian the hu- 
mid Parts of Bodies rerpedively Dry. 

Tbefe Vapours are demonfiratively no other than fmall Bub- 
bles, or Vcficuls detached from the Waters by the Power of 
the Solar, or Subterraneous Heat, or both. Of which fee 
Eosk 1, Chap. J. i^ett (b). And being lighter than the Aimo- 
'^here, are buoyed up thereby, until they become of an 
■ equal Weight therewith, in fome of its Regions aloft in the 
Air, or nearer the Earth ; in which thofe Vapours are fotm- 
,ed into Clouds, Rain, Snow, Hail, Lightning, Dew, Mifts, 
.,and other Meceors. 

In tliis Formation of Meteors the grand Agent is Cold, 
which commonly, if not always, occupies the fuperior Regi- 
ons of the Air ; as is manifell from thofe Mountains which 
exalt ilieir lofiy Tops into the upper and middle Regions, 
and are always covered with Snow and Ice. 

This Cold, if it approaches near the Earth, prefently preci- 
pitates the Vapours, either in Dnvs; or if the Vapours more 
copioufly afcend, and foon meet the Cold, rhey are then con- 
dcnfed into Mipng, or elfe into Showers o{ final! Rain, fall- 
ing in numerous, ihidc, fmall Drops : But if thofe Vapours 
arc not only copious, but alfo as heavy as our lower Air it 
felf, (by means their Bladders are thick and fuller of Water,) 
in this Cafe th«y become vifihle, fwim but a Utile Height 
above the Earth, and make what we call a Mifi or Fag, But 
jf they aic a Degree tighter, fo as to mount higher, but not 
any great Height, as alfo meet not with Cold enough to con- 
denfeihcin, nor Wind to diffipaie them, they then fotrn an 
heavy, thick, dark Sky, Ming ofientimes iot fevotal Weeks 
without 
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Plants, which would languifli and die with peipc- 
rual Drought, but arc hereby made Verdant Mid 
Ftourilhing, Gay and Ornamental ; fo that fas the 
Pfalmift 



I 



without either Sun or Rain. And in ihii Cafe, I biTcTcirce 
ever kcown it lo Rain, till it hatli been jtV^ Txir, anA tktu 
f»id. And Mr. CUrii, (an ingenious CIcigynfian of HerftUi, 
who in his Lifc-iimc, longbcfwe me, took noiice of it, and 
kept a Rcgiller of the Weather f«r thirty Years, which his 
learned Grandfon, Dr. Samuel Clarki put into my Hindi, he, 
I fay) faith, he fcirce ever obfetved the Rule lo fail inall that 
Time ; only he adds, If tht iVmd bt in frmi tf tht lafinly 
peinis. But I have obicrvcd the lame to happen, be the 
Wind where it will. And from what haih been faid, the 
Cafe is ealily accounted for, vi^. whilft the Vapours re- 
main in the fame Slate, the Weather doth fo too. And fuch 
Weather is generally aitended wi[h moderate Wtrmih, and 
with little or no Wind to diflurb the Vapours, and an heavy 
Atmofphcre to fupport ihein, the Barometer being commoo- 
'f high then. But when ihe Cold approaehclh, and by con- 
Icnfing drives the Vapours into Clouds or Drops, then is way 
nade for the Sun-beams, till the fame Vapours, being by 
funher Condenfation formed into Rsin, fall downin Drops. 

The Cold's approaching the Vapours, and confeijuenily the 
Alteration of fuch dark Weather 1 have beforehand perceiv- 
ed, by fome few fmall Drops of Ra n, Hail, or Snow, now 
Id then falling, before any Alteration hath been in the 
'eathcr; which I take lo be from the Cold meeting fome 
the flraeg'ing Vapouts, or the uppernioll of them, and 
indenfing them into Drops, before it arrives unto, and ex- 
'etts it felf upon the main Body of Vapours below. 

I have more largely than ordinary inlided upon ihts part of 
Ihe Weather, partly, as being fomewhat out of the way; 
but chiefly, becaufe it gives Light to many oiher Phinemmit 
' the Weather. Particularly we may hence difcovcr the 
'riginal of Cloudi, Rain, Hail and Snow; that they arc Va- ' 

lours carried alol'l by the Gravity of the Air, which meet- ' 
-Df together fo as to make a Fog above, they thereby form 
,». Claud. If the Cold condcafeth them into Drops, they then 
fas iti Rain, if the Cold he not intenfo enough to freeit; 
Ihem : But if the Cold freeT.cth ihem in ihc Clouds, or in 
ihcir Fall through the Air, ihcy. then become Hail or Snetv. 

As to Lightmng, and other oilkindled Vapouts, 1 need fay i 
little in this Place, and Hiall therefore only obferve, that they * 
^we alfo their Riie to Vapours ; bat fucb Vapours as are de* 
_ C 3 
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Pfalmift faith, Pfnl. Ixv. 1 1, i ; .) The little Hills re- 
loiic on evtry fidcy and the Falkys fiout for Joy^ they 
alf/fing. 

And, 



tached from mineral Juices, or at leaCl that are mingled wiili 
them, and are fired l.y Fermentation, 

Another ■ Pfe*»D»»B«(!fl icfolvable from what hath been fiid 
is, why a told, is always a vjtc Summer, vix.. becaufe the 
Vapours rifing plentifully then, are by the Cold foon coliefl- 
ed into Rain. A remarltahlc Indance of this we had In the 
Summer of 1708, patr of which, efpecially about the Setfiici, 
was much colderthan ufually. On 3""' ri, it was fo cold, 
that my Thermometer was near the Point of hoar Froll, and 
in fome Places I heard there was an hoar Frofl; and during all 
Uje cool Weather of that Month, we had frequent and Urge 
Rains, fo that the whole Month's Rain amounted to above 
two Inches Depth, which is a large Quantity for upmiitftcr, 
even in the wetteft Months. And not only with us at Vfmia- 
fter, but m Other Places, particularly at Zurich in Sv;iii.er- 
Uad, they feem to have had as unfeafonablc Cold and Wet as 
we. Fuit hie tnenfis p niir modum humidm, C7 magne 

qmdem ■vifftabiUbus hominibufqut damno. Muliiim comfutrUr- 
It Fienurn,&cc. complains the induftriousand learned Dr. J.J. 
Sthmehzen Of which, and other Particulars, 1 have given a 
larger Account in Phil. Tcan/. N", 311. 

In which Jranfaliioif I have obferved, farther, that about 
the Equinoxes we (at Ufminficrat lealt) haveofieniimcs mote 
~,ain than at other Scafons. The Reafon of which is mani- 
;ft from what hath been faid, ■vis,, in Spring, when the Earth 
and Waters are loofed from the brumal Conftipations, the 
Vapours arife in great Plenty : And the Uke thejr do in Au- 
tumn, when the Summer Heats, that both diffipated them, 
and warmed the fupeiior Regions, are abated ; and then the 
Cold of the fupertor Regions meeting them, condenfcth them 
into Showers, more plentifully than at other Seafons, when ei- 
ther the Vapours are fewer, tot the CoH that is to condenfc 
them is lefs. 

The manner how Vapours are precipitated by the Cold, or 
leduced into Drops, I conceive to be thus ; Vapours being, 
as I faid, no other than inflated VeficuU of Water ; when 
they meet with a colder Aii than what is contained in them, 
the contained Air is reduced into a lefs Space, and the wa- 
tery Shell ot Cafe rendered tbiclter by that means, fo as to 
become heavier than the Air, by which they are buoyed op, 
and confequently muft needs fall down. Alfo many of thofe 
thickned 
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And, if to thefe Ufcs, we ihould add the Ori- 
gine of Fouotaios 2nd Rivers, to Vapours and the 
Rains, 



bickncd feficitl* run into one, and fo form Drops, greater 

IT fmaller, according to the Quantity of Vapours colleded 
together. 

As 10 the Rain of ^different Places, I have in fome of out 
tnfiUtions ^Gignd itie Quantities ; particularly in the lallci- 
ifed Tratifailion, I have alTigned thefe, iiiz,. the Depth of the 
Rain one Year with another, in Eaglifi Mcafuie, it it was t« 
lagnatc on the Earth, would amount unto, at Ttviittly in 

-^ncafiiin, 424^ Inches ; at Ufminfiir in t:gtx itj-|- Inches; at 

btrichin Switzerland ^i ^ Inches; at J'ly^jn i(d/y 43 ^Inches; 

t Paris in Franciig Inches; and at Z.'_/Ie m FlamUrsi^ Inches. 
It would be endiefs lo reckon up the ihody and other fre- 

Ugieits Saws taken notice of by Hiftorians, and other Au- 
Aors, as preternatural and ominous Accidents; but, if ftriA- 
"r pried into, will be found owing to natural Caufes : Of 

rfaich, for the Reader's Satisfadion, I will give an Inflance 
Por two, A bloody Rain was imagined to have fallen in France, 
which put the Country People into fo great a Fright, that they 
Jcft their Work in the Fields, and in great harfe flew to the 
Neighbouring Houfes. Piirifc (then in the Neighbourhood) 
ftriftly enquiring mto the Caufe, found it to be only red 
Drops coming from a fort of Buttettly that flew about iu 
great Numbers at that Time, as he concluded from fcemgfuch 
Kd Drops come from them ; and becaufe ihefe Drops were 
laid] Hen fupra idificm, nan in divix'n lapidum fufirficiiius, it- 
ti dttutrtl coBtingtrt, fi e exit /anguiut flnijfel ; fid in fiilieavu 
fftim & in fertmmihits. ^^— Accejfn, quad fariitts lis tingc- 
tantur, m«9 qui in fnediis tppdis, Jid qui igromm vitinierant, 
tuqui ficundum partes ilatiores, fid ad medimrtm filitm altitu- 
diMtm, qnantam iieliiart Papilienci foUnt. Galtend in vit, 
Feiresk. L.2. p. 156. 

So Dr. Mtrret fairh alfo, Pluvia Sanguinis quam ctritffttn'e con- 
fiat tfft tantiim InfeSlerum txerttntnia : Pluvia Tritiei quim nt- 
hii aliiid tfft quam Htdenbacciftr* grana a Slurnis detiorata tx- 
tritaque cotnfaranii liquidijfimtpaut. Pinax rerum, vs- f. 210. 
The curious Worm tells of the raining of Brimttone, An. 163,6. 
Mam 16. ffic Hafni* citm ingenti pluvia tola urbs, emntfqut im 
inundarintur platta, ut grijjas hominum imptdiret , Sutphurtoque 
edortairtm infictret, dilapfis aliquaniulum aquis, quibajdam ia 
hiis caltigtrt licuit Sulphunutn puli/ertm, eujus ftrlianem ftrvt, 
feUri, edert, V aliii i/erum Sulphur firinlim. Muf. Worm. 
;.. I. c. II. SeA. I. 
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Rains, as fonte of the moll eminent modern Philo- 
fophers 



Together with the Rain wcmighttake notice of oilier Me- 
teors, pattku]arly Sndtu ; wliich although an irkfome Gucft, 
yet hath its great Ufes, if all be true that the famous r, Bat- 
■thoUa faith of it, who wroie a Book de tiivit ufu Medic: 
In which he fliews of what great Ufc Snow is in Imifiifying 
the Earth, preferving irom the Plague, curing Fevers, Co- 
-Ijcks, Head-Aches, Tooth-Aches, Sore Eyes, Pleurifies, (for 
"which Uic he faith his Coumry-Women of Dtnmark keep 
Snow-Wiicr gathered iti March}, alfo in ptolonging Life, 
(of which he inftanceth in the Alpint Inhabitants, that live to 
a great Age,) and preferving dead Bodies ; Inftancesof which 
he gives in I'erfons buried under the Snow in palling the Mfi, 
which arc found uncorrupted in the Summer, when the Snow 
is meUed ; which fad Speftacie he himfelf was an Eye-Wit- 
iiels of. And at S^iiabirg in Greenland, dead Bodies remain 
entire *nd uncorrupted /or thirty Years, And MIy, concct- 
ning fuch as are fo pteferv'd when ilsin, he faith they remain 
in the fame PoDure and Figure : Of which he gives this odd 
Example, Vifujn id ixira urbim nsfiram [Hafniam] qunin. 
It 'Feb. iG^i). sppu^naniis hojisi riftlUrentar, magaa^at firagt 
eccuaiCierent ; aiti cnirn rigidi iratufn vMhum c^endtbant, alii «• 
tulas lUles, alii ere iiducia rin^tnies, alH brachiis txttnfis Gla- 
iiam tainari, alii alia jiiu proflraii faceiant. Bartliol. de ufu 
Niv. c. II. 

But although Snow be attended with the EfFefls here nameJ, 
and others fpecified by the learned Banholin: yet this is not to 
be attributed to any peculiar Viitue in the Snow, but fomc 
other Ciufe. Thus when il is faid to fruClify the Earth, it 
doth fo by guatding the Corn or other Vegetables againft the 
intenfer cold of the Air, efpccialty the cold piercing Winds; 
which the Husbandmen obferve to be the moll injurious to 
their Corn of all We.ithers. So (or Canfervins dead Badiii, it 
duth it by condipating fuch Bodies, and pteventing all fuch 
Fermentaiions or internal Confliflsof their Fariicks, aswotild 
produce Corruption. 

Such an lixample as the preceding is faid to have happened 
Tome Years ago at Paris, in digging in a Cellar for fuppofcd 
hidden Trearurc; in which, after digging forae Hours, the 
Maid going to call her Mallet, found ihem all m iheir digging 
Portures, but dead. This being noifed abroad, brought in not 
only the People, but Magi ftrates aifo, who found them accord- 
ingly ; llU qui ligone letrameg'adtrat, cr focius quipaUtfsffam 
lerram rimo-verat, arnba pedibui (iahant, quafi fua <j»ifque Cftri 
»Mxin iaQubitiJfet ; «.v(>r Htuur mafi ah aperi defejfa in fcaraunt 
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fophers (*) have done, we fhould have another !n- 
ilance of the great Ufeand Bt.nefic oi"tIi:.t Meteor. 
And now, if we refied upon this ncCvlTiiy Appcn- 
-dage of the Terraqueous Globe, ihe ^tnt'j 'pbere j and 
C^onGdcr the abfolutc NecclTiry thereof to mai^v Ufcs 
|i^ our Globe, and its great Convenience to ihc 
(ivhole: And in a Word, that it anfwerelh :i1i the 
Ends andPurpofes that we can fuppofethcic cnn be 
larfuch an Appendage; Whoc;in luitownthistobc 
lie Contrivance, the Work of the great Creator ? 
who would ever fay or imagine luch a BoJy, fo dif- 
ferent from the Globe it fervcs, could be made by 
Ehr.ncej or be adapted fo exactly to all rhofc fore- 
fecntioncd grand Ends, by any uihe r Efficient than 
9 the Power and Wifdom of the infinite Go d I 
t^'ho would not rather, from fo noble a Wort, 



wcfto qiedtm vultM, ftdcbat, inelmato in palmum m»nus £«7- 
^us inaittniis cafiie; fuemlus laxani hraccis in 7n»rgiitt*xc»' 
Uttt fcvet di/ixii in tcrram aculis alvam txancrahat ; tmttts 19 
ptMralijiiu, iftrnfttan/juamJJatae ngiiii, afcrtii acitlis O'vul- 
U-viramquafi refpirante, exaniwo Jlal/avt. Dr. Bern. Con- 
^T, DifTeri. Med. Phyf-f. ij. 

t The Doflor auributes all this to Cold ; but 1 fcarce think there 
fculd be Cold enough to do all this at Puris, and in a Cellar too. 
'at his following Stories are not improbable, of MenandCar- 
e killed with Cold, that remained in the very fame Pofturc in 
;tich they died; of which he givfs, from a Spaai/h Captain, 
JBS Inftancc, that happened two Yeirs before, of a Soldier 
no unfortunately ftraeglcd froin his Company that were fo- 
Wing, and was killed wiih rbe Cold, but was ihoughttohavc 
£cn into the Enemies Hands, But foon after their return to 
leir Quitters, they faw their Comrade returning, fitting on 
Porfeback, and coming to congratulate him, found him dead; 
id that he had been brought thiiher in the fame Pofturc on 
^rfcback, notwithnandingihejoltingof iheHorfe. liid.fiS. 
{I) Of this Opinion was my late mod ingenious and learned 
Friend^ Mr, Ray, whofc Reafonsfeein his PAj^w-rAeo/u^. DJ/^ 
teitrjei. Dire z. ch. i. p. 89, a-c. So alfo my no lefs learned 
and ingenious Friends, Di. HalUy, andthe late Dr. f/cij*, ma- 
ny of the Princh Vcrtuofo's alfo, and divers other very con- 
fiderablc Men before them, too many to be fpccificd here. 
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readily acknowledge the Workman (c) and as calily 
conclude the Atmofphere to be made by God, as an 
Inftrument wrought by its Power, any Pneumacick 
Engine, to be contrived and made by Man .' 



CHAP. IV. 

Of Light. 

THUS much for the firft Thingminidring to the 
Terraqueous Globe, the Atmofpherc and its 
Meteors; the next Appendage \% Light, (a) Con- 
cerningwhich I have in my Survey of the Heavens 
(i) fhewed what admirable Contrivances the infinite- 
ly wife Creator hath for the affording this noble, glo- 
rious, 



(<) jIb Paiytletum quidetn admirabimur pmpttr part'mm Sl*- 
tui — ccnvenitntiam ac proportiiinein f Naiuram auicm nonmsd'b 
nen laudatimm, fid emnt eiiam arte frivabimiti, qui partiitm 
propoi'lio/ittn nan folum ixirinfteus mart Staiuariorum, fed in 
frofundo ttiam firiJavit t Sonne C7 Pelyclifits ipft Naiur£ tfi i- 
mitaior, in quibus falttm earn fotuit imitarif Petuit nuttrn in 
ftlis ixiernii partibus in quibus artcm confidtrit-nit. Wilh much 
more to the like Purpofc, Calm, dc uf. Fart. I. 17. c i. 

(a) It is not worth while to enumcr;\te the Opinions of the 
Arifloteilan!, Cariefians, and others, about the NAiiirc of 
Light, jirijlatle m»kii\git a Qoilityi Cariet z?uKion, or Mo- 
tion of the Globules of thefecond fclement, I'id. Cartes Prin- 
tip. p, 3. S- 55,c?c. But with the Moderns, I take Lighttocoa- 
fih of materiaL Particles, propagated from the Sun, and other 
luminous Bodies, not inllsntancouliy, but id time, according 
to the Notes following in this Chapter. Bat not to infift upon 

■ other Arguments for the Proof of it, our noble Founder hjlh 
proved the Materiality of Light and Heat, from adual Espe- 
nmentson Silver, Copper, Tin, Lead, Speher, Iron, Tute- 
nagc, and other Bodies, cxpofed (both naked and clofely iliut 
upj to the Fire: All which were conftantly found to receive an 
Increment of Weight. I wiih he could have met with a fa- 
vourable Scafon to have tried his Experiments with the Sun- 
beams as he intended, vid. BcylExf. to make tire and Flame 
fender able. 

(b) Aftro'TheoI, Book 7. 

(') < 
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rious, and comfortable Benefit co other Globes, 
well as oursi theProvifionhe hath made by Mooi 
as well as by the Sun, for the Communication of it. 

And now let us briefly confidcr the great Ncccfli- 
ty and Ufc thereof to all our Animal World. And 
this we (hall find co be little Icfs than the very Life 
and Plcafure of all thofe Creatures. For what Bene- 
fit would Life be of, what Pleafurc, what Comfort 
would it be for us to live in perpetual Darknds? 
How could we provide ourfclves with Food and Nc- 
cefiarics? How could we go about the leaft Bufinefs, 
correfpond with one another, or be of any Ufe in the 
World, or any Creatures be the fame to us, without 
Light, and thofe admirable Organs of the Body, 
which the great CreatorV%'Ca adapted to the Percep- 
tion of that great Benefit ? 

But now by the help of this admirable, this firft- 
made (f), becaufe moft neccflary. Creature of God, 
by this, I fay, all the Animal World is enabled to 
go here and there, as thcirOccafions call; they can 
iranfaft their Bufinefs by Day, and refrefh and recruit 
thcmfclves by Night, with Reft and Sleep. They 
can with Admiration and Pleafure, behold the glo- 
rious Works of God ; they can view the Glories of 
the Heavens, and fee the Beauties o^ the flowry 
Fields, the gay Attire of the feathered Tribe, theex- 
quifitc Garniture of many Quadrupeds, Infcfts, and 
other Creatures i they can take in the delightforae 
Landskips of divers Countries and Places ; they can 
with Admiration fee the great Creator's wonderful 
Art and Contrivance in the Parts of Anjmals and Ve- 
getables: And in a word, behold the Harmony of this 
lower World, and of the Globes above, and furvey 
God's exquifite Workmanfliip in every Creature. "^ 



^(p) Gen.i.3. ^ndGodfaid, Ltt therein Lic,hti and ther 
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To all which 1 might add the Improvemenrs 
Hvhich che Sagacity of Men hath made of this noble 
Creature of God, by the Refractions and Reflexions 
of Glaffes. But it would be endlefs to enumerate all 
its particular Ufesand Benefits to our World. 

But before T leave this Point, therearetwo Things 
concerning Light, which will dcferve an efpecial 
Remark i and that is, its fwift and almoft inftania- 
neous Motion, and its vaft; Extenfion. 

I. It is a very great Aft of the Providence of 
Ood, that fo great a Benefit as Light is, is not long 
in its Pafiage from Place to Place. Forwas the Mo- 
tion thereof no fwifter than the Motion of the fwift- 
cft Bodies on Earth, fuch as of a Bullet out of a 
great Gun, or even of a Sound {d) (which is the 
fwifieft Motion we have next Light), in this Cafe 
Light would take up, in its Progrcfs from the Sun 
to us above thirty two Years at the rate of the firft, 
and above feventeen Years at the rate of the latter 
Motion. 

The Inconventencies of which would be, its E- 
nergy and Vigour would be greatly cooled and aba- 
ted; 



(rf) It may not be ungrateful to Che Curious, to take notice 
©f ihe Velocity of thefc two Things, 

According to the Obrervations of Merftnnus, a BuUet-fliot 
enl of a grcit Gun, flies 91 Fathom in a Second of Time, 
fwA Merfcn.Balifi.) which ia equal 10589-; Feet Esglifl), and 
iccording to the Compatation of Mr. H^ygias, it would be 
35 ye*rs in pafling from the Earth to the Sun. But accord- 
ingto my own Obfervations made with one of her Majefty's 
Sateri, and a very accurate Pendulum-Chronometer, a Bullet, 
« its firrt Difcharge, flies jio Yards in-five half Seconds, which 
» k Mile in a little aIx>Tc 17 half Secondi, And allowing the 
Sun's DiQance to be, as in the next Note, a Bullet would be 
32 -; Years in flying with its lltmoft Velocity to the Sun. 

As to the Velocity of Sound, {et Bi>Dk4. chtp. ^. NouiS. 
according to irhich rate there mentioned, a Sound would bo 
near 17 v Vcars in flying as far as the diltancc ii from the 
Eanh to the Sun. Confer here the Ezpetiments of ibc U- 
ftd. Hii Cimtnt. p. no, ts^ 
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ted i its Rays would be Icfsuenetrant ; and Dark- 
pcfs would with greater Difficulty and much Slug- 
giflincfs, be diflipated, cfpcrially by the fainter 
JLighls of ourfublunary, luminous Bodies. Butpaf- 
fing with fuch prodigious Velocity, with nearly the 
Inllantaneous Switinefsof almolt Two hundred thou- 
fand EngUjh Miles in one Second of Time, {e) or 
f^tfhich IS the fame Thing) being but about i'cven or 
eight Mmutes of an Hour in coming from the Sun 
to us, therefore with all Security and Speed, we re- 
ceive the kindly Eftcds and Influences of that noble 
and ufeful Creature of God. 

i. Another Thing of great Confideration about 
Light is, its vaft Expanfion, it's almoil incompre- 
henGble, and inconceivable Esccniion, which as z 



(t) Mr. Rtmtr's ingenious Hypothelis about the Velociiy of 
Lightj hath been cfliblilhcd by tlie Royal Acamcdy, and in 
the oiftrvaiory for eight Years, as ont Phil. Tranf N". 136, 
obfervc from the Jearit. dti Scavam ; ourmoft emineiii Aftro- 
nomers alfo in England admit it : But Dr. Hock thinks with 
Monfieuc Cams, ihe Motion of Light Ind.intaneous, Hoek 
Poji. Warki, pag. 77. And this lie endeavours to explain, faj, 
130, &c. 

What Mr. Romtr's Hypothefis 15, may be Teen in the Phil. 
Tranfa^. before-cited : As ailb in the before commended Sir 
Ifaae Newton's Ofticki : Light it prafagatid from luminous Bo- 
din in time, and J/rtndt aheut [even or ei^ht Minutes af an 
Hetir 171 pafing from the Sun to the Earth. This was firjl oi- 
fir-uid iy Romer, and thtn ij others, by means of the Eclipfes 
ef the Satellites 0/ Jupiter. For theft Ecliffes, tuhea the Earth 
w hetVHtn the Sun and Jupiter, haffrn about /even or eight Mi- 
nutes faoner than they aught to do by the Tables ; and when tht 
Earth is beyond the ©, they hatpin about ftven or eight Mi- 
nutes later than thty ought to do .- The rtafiu being, that the 
Light of the Satellites hath farther to go in the iaitir Cafethan' 
in the former, by the Diameter of she Earth's Orbit. Newt, 
Opt. L 1. Part. 3. Prop. 11. 

Now forafmuch as the Dillancc between the Sun and the 
Earth (according to the Computations in my Aflro-Thtology, 
B. I. ch. J. Note i.J is 86051398 fnglifi Miles ; therefore, 
at the rate of 7 7 Minutes, or 450 Seconds in pafling from 
ttie Sun, Light will be tound to fly above ipms Miles ia 
one Second of Time. 

UtO 
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late ingenious Aut^or (f) faith, " Is as boundlefs 
" and unlimited as the Univerfe it felf, or the Ex- 
" panfum of all material Beings : The vaftnefs of 
" which is fo great, that itexceedsthe Comprchcn- 
" fionsof Man'sUnderftanding. Infomuch thatve- 
" ry many have afTerted it abiblutely infinite, and 
" without any Limits or Bounds. 

And that this noble Creature of God is of this 
Extent, (g) is manifelt frons our feeing fome of the 
fartheft diftant Objects, the heavenly Bodies, fome 

(/) Dr. HaokVuii. Works. Lefl. of Light, ^j^. 7(5. 

(g) For the proof of this vafl Extent of Light, 1 (hall take 
the Computation of the fame great Man, pag. 77. if, faith 
he, ■u.'t cotifidf ^rft the -vafl Diflanee beiweia us and thi Sun, 
which from the hefi and lattjl Obfervaiicm in Afirenom-j^ is 
jitdgtd to bt about 1 0000 Diameters ff the Earth, each of which 
h about 79ZJ Enghlh Miles; therefore the Sun's dtfianct is 
7915000 Miiei ; and if ■we conftder that according to the Qb- 
firvaiiens, which I publifhed to frovt the Motion of the Earth, 
[which were Obfervaiions of tie Parallax of fome of the iixt 
Stars in the Head of Draco, made 111 1699] the whole Diajnitir 
of the Orb, viz. zoqoo, made the Sublenft but of one Minute to 
am of the fixt Stars, which cannot therefore be left dijiast thttn 
3438 Diameters of this great Orb, and confequenllj 68760000 
Diameters of the Earth .- And if this Star be one of the near- 
tjl, and that the Stars that are of one Degree leffer in Mag- 
nitude (I mean not of the Second Magnitude, becaufe there may 
be many De^rtct between the firji and fecond) bt as much far- 
ther ; and another fort yet (malier be three times as far; itnd 
a fourth four limes as far, andfo onward, feffiily to fcm* 
IQO Degrees of Magniitide, fuch as may be difcavered by longer 
and longer Tele f copes, that they may bt 100 timet as far; then 
certainly this material Expanfion, a part of which we are, mttfi 
befo great, that 'tiuill infinitely exceed our (ballow Conciptios 
to imagine. Hotv, by what I laft mentioned, it is evident that 
Light extends it felf to the utmofl imaginable Parts, and by the 
help of Telefcapes we colled the Rays, and make them fenfiUe ta 
the Eye, which are emitted from fome of thealmofl inconceivably 

remote Objeels, &C. Nor is it only the great Body of the 

Sun. or the vaft Bodies of the fixt Stars, that are thus able to 
HifPtrfi their Light through the vafl Expanfum of the Uni- 
■verfe ; but the [mallefi Spark of a lutiit Body mujt do the very 
fame Thing, even the fmalUfl Glibnie Jiruik from a Stetl by tt 
Ilim, &c. 
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with our naked Eye, fonie with the help of Optical 
loftruments, and others in all Probability farther and 
farther, with better and better Inllruments: And 
had we Inrtruments of Power equivalent to the Ex- 
tent of Light, the luminous Bodies of the uttnoft 
Parts of the Univcrfc, wouU lor the fame Reafon 
bevifibic too. 

Now as Light is of greatcft \)\e to impowerus to 
fccObjeSs at all, fo the Extenfion thereof is nolcfs 
ufeful to enable us to fee Objcfts afar off. By which 
means wc are afforded a Ken of thofc many glorious 
Works of the infinite Creator, vilibie in the Hea- 
vens, and can improve ihcro to fome of the nobleft 
Sciences, and molt excellent Ufcs of our own Globe. 



C H A P. V. 

Of Gravity. 



i 

^^^^*^H£ laft Thing fubfervient to our Globe, that 
^^^^ I (hall lake notice of, is Gravity (ajy or chat 

Tendency which Bodies have to the Centre of the 

Earth. 

In 



(a) That there is fuch a Thing as Gravuyt is manifcft from 
its Effefls here upon Eartii ; ami that tlie Heavenly Bodies at- 
tT7i& or gravitate to one another, when placed at due Dillan- 
ces, is made highly probable by Sir Ifaac N<wfp», This at- 
tradivc or gtavitaiing Power, I take lo be congenial to Mat- 
ter, and imprinted on all the Matter of the Univerfe by the 
Creator's Fiat at the Creation. What the Cau/e of it is, the 
Nrwitnian Philofefhy doth not pretend to detetminfl for wanf 
of Phenomena, upon which Foundaiion it is that that Philofo- 
phy is grounded, and not upon chimerical and uncertain Hypo- 
ihefes : Bat whatever the Caufe is, that Caufe femtraies tvm 
tQ lilt Csnitn af the Sua and Planets, -without atiy Diminutioa 
tj its Virtue • and it aSleth not ausrding to the SuftrficUs ofSt- 
diet {as Mtchanieal Caufes do) but in frepemon to the fjjtanii- 
ly ff their feltd Mmitr ; and laftly, it afteth alt rcund it at 
tnft DtpAnces, decriafing in daflietut proportion to theft 
BifimKtJ, 
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-, In my JJlro-Theologyj Book 6. Cb. z. I have 
-Ihewn of what abfolute Neceflity, and what a 

noble 



Difiancu, as Sir Ifaac Newlait f.ikh, Pr'meip. pig. ult. V^'liit 
ufeful Deduftions, and what a rational I'hilofophy hare been 
drawn from hence, may be fcen in the fame Book. 

This Attnftion, or Gravity, is its Force is in a certain pro- 
portion, fo makes the Defcent of Bodies to be at a eeriain 
rate. And was it not for the Reiiilence of the Medium, all 
Bodies would defcend to the Earth at the fame rate ; the lighl- 
clt Down, as fwiftly as the heavieft Mineral ; As is manifest in 
the jiir- Pump, m which the lightcft Feather, Duft, ce. and a 
piece of Lead, drop down leemingly in the fame Time, 
from the top to the bottom of a tall exhauiled Receiver. 

The rate of the Defcent of heavy Bodies, according to 
CaliUa, yij. Huigens, and Dr. Hulley (after them) is 16 Feet 
one inch in one Second of Time; and in more Seconds, jis 
the Squares of thofe Times. But in fome accurate Expcri- 
picnts made in St. P««/'s Domt, June 9. 1710, at the Height 
of 110 Feet, the Defcent w.is fcarcely 14 Feet in the fiift 
Second. The Experiments were made in the Prefence of 
ibmc very coniiderable Members of the Royal Society, by 
Mr. HaVjUshu, their Operator, with glafs, hollow Balls, fomc 
empty, fomefiUedwithQuick-filvcr, the BarometerM il>7, the 
Thermometer 60 Degrees above Freezing. The Weight of ihe 
Balls, their Diameters, and Time ol the Defcent is in this 
Table. 



Balls filled with 5. 


Empty Balls 






Weisht.i Di.-rerer. 


L Seed'. 


We.Rht. 


Ula racier. 






Grains. 


l't-r,'[i :' en 


Crami. 


Inch.l Tenth, 






"908 


S 


8 


51U 


S > 


17 




993 


8 


8 lefs. 


641 


? 1 






865 


8 


8 


599 


I I 








7-^ 


8 more 


5'S 


I n ar!y 


i64 




808 




8 


4Sl 


. nearly 


'7 




784 


74 


a more 


641 


5 i ^ 







The Reafon why the heavy, full Balls fell in half the Time 
of the hollow ones, was the Reliftencc of the Air : Which 
Refiftence is very ingeniouily and accurately adigned by Dr. 
Walii! in Ph'M. Tranf. N". i86. And the cauie of the Be- 
fiftencc of all Fluids, (as Sir IJa^c »«"'»«. o/'- Q' ^^^'^'^ 
partly from the FrilfU^ of the Parts of the Fluid, partly ftom 
ihe mrtiu thereof. The Refillence a fpherical Body meets 
, wit.'i &oin Fiidion, is as the right Angle under the Diameter, 
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noble Contrivance this of Gravity is, for keeping 
the fcvcral Globes of the Univerfe from (battering 
to Pieces, as they evidently mult do in a little Time 
by their fwift Rotation round iheir own Axes (l>). 
The Tenaqueous Globe particularly, which (?Srcum- 
Vblvcs at the rate of above 1 000 Miles an Hour (c\ 
would 



1 the Velocity of the moving Body : And the RcCflcnce 
fiom the vis intrtU, is » the Square of ihit PcoduA. 

For a fiithei Account of the Properiiej and froporlionE, 
ere. of Gravity in the Fall or Projc^on of Bodies, 1 flull 
fcfer lo the larger Accounis of GatiUut, Terrici/iiai, Uuy- 
leni. Sir Ijaac Niwnn, &c. or lo the ftiorter Accounts of Dr. 
HmUty in Philof. Tranf. abridged by Mr. Ltwihf^, Vol. I. 
p. s*f> 01 Dr- Clarkt in his Notes on Rthaali, Phyfi. c. »8. 
i. 13, 16. And for the Refifience of Fluids, 1 refer 10 Dr. 
U'nUii before-cited, and the Aa. trudii. Liff. May 1693. 
where there is a way to lind the Force of Mediums upon Bo- 
dies of different Figures. 

(i) That the heavenly Bodies move round their own Axes, 
is, beyond all doubt, manifcit to our Eye, in fome of thcmi 
from the Spots vifible on ihcra. The Spots on the Sun (et- 
fiJir viliblc witb an ordinary Glafs) do maniieft him to revolve 
tound his own Axis in about iji Days. The Spots on "if. 
and rj prove ihofe two Planeis 10 revolve alfo from Eaft to 
Well, as Dr. H»tk difcovefd in 1664, and n56j. And 9 al- 
fo (although near the ftrong Rays of the Sunl tiaili, -rom 
fome Spots, been difcovcred by Mr. Caffmi, in itf-.d, and 
1667, to have a manifell Rotation, v. Latuth. jibndg Vol. i, 
p. 3811, and 413, 41;. And fuch Uniformity haih the Orit- 
ur obferv'd in the Works of Nature, that what is oblcivable 
in one, is generally to be found in all others of the fame 
kind. So that fmce 'tis manifefl the Sun, and three of his 
Planets whirl round, it is very reafonahle to conclude all the 
Kftdo fotoo. yea, every Globe of ihe Univcrrc, 

(e) The Earth's Circumference being i5o}i4- Miles, (ac- 
cording to BBQk tl Chaf. I. tioti *.) if we divide that into 
14 Hours, we lliall find ihe Motion of the Earth to be nearlf 
104) Miles in an Hour. Which, by the by. is a far more 
xcafonable and lei's rapid Rate, than that of the Sun would 
be, if we fuppofe the Einh to ftand ftill, and the Sun to 
move round the Earth. For according to the Proportions in 
Note *, of the preceding Chapter, the Circumferenceof the 
Msimii Orbii is ;4a68di£; Eailip Miles, which divided by 
|k4fc|oBtC| gives 22118^^4 Miles in an Hour, fi Lit what is 
" - - thii 
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would by the centrifugal force of that Motion, be 
foon diflipaied and fpirticd into the circumambient 
Space, was it not kept together by this noble Con- 
trivance of the Creator, this natural inherent Pow- 
er, namely, the Power of Attraftion or Gravity. 

And as by this Power our Globe is defended a- 
gainft DiHipation, fo all its Parts are kept in their 
proper Place and Order. All material Things do na- 
turally gravitate thereto, and imiteihemfclvesthere- 
"with, and fo preferve its Bulk intire {d). And the 
fleeting Waters, the moll unruly of allits Parts, do 
by this means keep their conftant sqaipoife in the 
Globe ff), and remain in that Place 'which, the 
Pfilmift faith, God had founded for tbem ; a bound be 
had fety -which they might not pafs ; that they turn 
not again to cover the Earth, Pfal. civ. 8, p* So, 
that even in a natural Way, by virtue of this excel- 
lent Contrivance of the Creator, the Obfcivation 
of the Pfamiftis perpetually fulfilled, Pfal. Isxxix. 
ji. Then rulejl the raging of the Sea i whenths fFaves 
"thereof arife, thou jlillefi them. 

Tothcfc, and an hundred other Ufes of Gravity 
that I might have named, I fhall only jufl: menti- 
on another Thing owing to it, and that is Levity 



this to the Rapidity of the fist Stars, if we fuppofe their, 
not the Earth, to move i Which is a good Argument for the 
Earth's Morion, 

{i) nihil majuj, q:tam ^uid ita fta&ilis tft Mundui, alqai 
itM eohiret ad firmanttiditm, ul nihil at excagitari ijiiidim ^f- 
fit afUMt. Omms tmm panes tjus itndujut mtdium hcum ta- 
ftffenui, nituntur xqualiler : tnaxime aulem corpora intir ft 
junila pirmAJtertt, cum qmdam quafi vinculo tircurndr.la eolli-. 
g»nnir : quod facii en natHra, i]Ut per omnem manditm tmai* 
MtHti, cj- P.aiiane conftcieni, fundilur, c/ ad medium rafil, ea" 
fanvtrtit txirema, Cic. de Nat. Deor. 1. 1. C. 45, 

(<) Eadem ratieae Mare, cum fupra Itrram fit, medium U- 
HMff lem heam exptiens, cenglotatitr iindique tqualiier, bs^k* 
ndundat uni»am, ne^ue tffttnditur. Id. paulo pott. 



U) that 
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df\ that, whereby what wc call light Bodies fwim, 
fc Thing no left ufcful to the World than its oppo- 
ofitc, Gravity^ isintn.inyRcfpc£ts, to divers Tribes 
f Animab, but particularly fcrviccable to thcraifing 
p of Vapours {g)j and to their Conveyance abouc 
te World. 



^/) That there is no fuch Thing »s ftfitivt Ltviiy, but 
*»at Levity ij only a lefs Gravity, is abundinlly manifelled 
r the acute Siig. jilph. BartUi d* M*t. » Grav. pind. n^. 4. 
; alfo the Annotations of the learned \ai ingenious Dr. 
m}Urk on Rahaithi Phyf. p. I. c. 16. Note 3. Alfo the Exper. 
V the Jlcad. del Cimima, p. 118, See, Dr. IVailis's Difc. of 
iravity and Cravaauon hefart tht Rnyal Sontty, Nov. II. 
l[^4. p. t8, c?c. 

K (f^ I have btfote in Heit a. Chap. 3. flicwn what I'epeurt 
uc, and how ihty ate raisd. That whidi 1 lliail here note, 
9 their Quantity : Concerning which the he fore- com mended 
[)r. Hallv) hath given us fome curious Expeiimenis in our 
^bd. TranfaH. which may be met with together in Mr. Loui- 
~inrf's jllridi. yd. II. f. ic8. and 116. Mr. StdiUaa alfo at 
**ri3 obfcrved it for new three Years. By all their Obferva- 
nioosit appears, that in the Winter Months the Evaporations 
■te leaft, and greatell in Summer, and molt of all in windy 
^'cather. And by MinfiearSidiUmt's Obfervations it appears, 
^at what U raifed in Vapours, exceeds that which falieth in 
lo the feven lift Months of the Year 1688, the Eva- 
^brations araounted to 11 Inches 5 Lines ;■ but the Rain only 
i Inches 6-i Lines : In 1689, the Evaporations were 31 
Ruches to 4- Lines; but the Ram 18 Inches t Line: In 1690, 
: ETapontioDs 39 Inches 11 Lines; the Rain zi Inches-I- 
■f a Line. yid. Mim. dt Math. phyf. Ann. rCpi. p, 15. 

If it be demanded. What becon>es of the Overplus of Ex- 
Wations that defccnd not in Rain ? I anfwer, Theysrc patt- 
f tumbled down and fpent by the Winds, arid partly dcfcend 
I Dcwi, which amount to a greater quantity than is com- 
iionly imagined. Dr, HttlUy round the delcent ot Vapours 
"s Dews fo prodigious at St. Helena, that he makes no doubt 
o attribute the Origine of Fountains thereto. And I my 
ifclf have feen in a Ihll, cool Evening, large thick Clouds 
hanging, without any Motion in the Air, which in two 01 
three Hours Time have been melted down by Degrees, by 
die cold of the Evening, fo thai Dot any the lealt Remains 
**•£ them bavebee n left. 



Dz, 



And 
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And now from this rranfient View of no other 
than the Out-works, than the bare Appendages of 
the Terraqueous Globe, "wc have fo raanifeft a Sam- 
,{>le of the Wifdom, Power, and Goodnefs of the 
f infinite Creator, that it is eafy to imagine the whole 
Fabrick is of a Piece, the Work of at leaft a skilfui 
Artift. A Man that fliould meet with a Palace [b), 
befel with pleafant Gardens, adorned with ftately 
Avenues, furniJhed with well-contrived Aquedufts, 
Cafcadcs, and all other Appendages conducing to 
Convenience or Pleafure, would eafily imagine, that 
proportionable Architefture and Magnificence were 
within : But we fhould conclude the Man was out 
. of his Wits that fhould afTeri and plead that all was 
the Work of Chance, or other than of fome wife 
and skilful Hand. And fo when we furvey the bare 
Out-works of this our Globe, when we lee fo vaft 
a Body, accouter'd with fo noble a Furniture of 
Air, Light and Gravity > with every Thing, in 
fliorf, that is neccflary to the Prefervation and Se- 
curity of the Globe it fclf, or that conduceth to 
the Life, Health, and Happinefs, to the Propaga- 
tion and Increafe of all the prodigious Variety of 
Creatures the Globe is ftocked with j when wc fee 
nothing wanting, nothing redundant or frivolous, 
nothing botching or ill-made, but that every thing, 
even in the very Appendages alone, exactly an- 
fwcreth all its Ends and Occafions ; What elfc 
can be concluded, but that all was made with ma- 
nifeft Detign, and that all the whole Stru&ure is 
the Work of fome intelligent Being; fome Artift, 
of Power and Skill equivalent to to fuch a Work ? 
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Of the Terraqueous Globe it felj 



™ 



1 



:;N the foregoing Book having difpatch'd 
rhc Out-works, let us takea Survey of the 
Principal Fabrick, ■u/s. the I'erraqueeus 
Globe it felf; a moft ftupendious Work 
in every particular of it, which doth no lefs aggran< 
dizc its Maker {a)y than every curious, complete 
Work, doth its Workman. Let us caft our Eyes 
here and there, let us ranfack all the Globe, let us 
with the greateft Accuracy infpcft every part there- 
of, fearch out the inmoft Secrets of any of the Crea- 
tures i let us examine them with all our Gauges, 
mcafure them with our niceft Rules, pry into them 



(a) Licet - Bculis qModammodt cantempiari fHlchrtludinim 
tarum rtrum, ijuat Di'ainA ProvidmiiJ dieimut latrftiiKtai, Ac 
princifh Tirrit univtrfa eirnatur, lecaia in tntdiii tBundi 'ffdt, 

ftlida, c glsbeft. -vtAita fioribus, htrhit, arimbm, frugtlut, 

■^t^aritm amnium tncridibilir niuitiiude, infafiabHi ■uerittate di- 
fiingiiititr. Adde hue Fent'sum gilidgi ptrninitaltt , tiijrterei 
ptrlucido! Jimnium, Rip*nim vefiilus -oiridiljimot, SfeUtncarum 
wncavai atliludints, Saxotum afferitaces, imptBdralinm M»n- 
tinm aliitudinii, mmtnfuaiifque Camfarum : Addi ttUm re- 
tandilas Ami vetias • — ffjuti veri, c?" j«in» varia gent- 
ry BtfiifrutTf I — ■■■ gji Vf lucrum lapfus, aifue taatui f ^h' 
Pecudum pafius ! ■ — ■ ^id dt Hfminum gtnere dham f §iifi 

qnaf, CHilcres wr* conjiituli, &C. SJa* [,, « 4f,it.i,, 

jic eeulij vidtre fojfitnai, nttna cunflam iniiiins ttrr-tra, di Di- 
yjfl4 Rgtiosf dHbiiarn. Cic. <le Nat. Deor, l,i, c. 3?. 



Of theTerr aqueous Globe., 8cc. Book II, 
with our Microfcopci, and moft exqulfite Inllru- 
ments (h) ftill wc find them to bear Teftimony to 
their infinite Workman j and that they exceed all 
humane Skill fo far, as that the moft exquifite Co- 
pics and Imitations of the bell: Artifts, are no other 
than lude bungling Pieces to them. And fo far 
arc we from being able to efpy any Defe£t or Fault 
in them, that the better we know them, the more 
we admire them ; and the farther we fee into them, 
the more exquifite we find thetn to be. 
And for a Demonftration of this ; I fiiall, 

I. Take a general Profpe£t of the Terraqueous 
Globe. 

II. Survey its Particulars. 

I. The Things which will fell under a gencrU 
Profpeft of the Globe, will heitsFigurey Bulk, Mo- 
tioTi^ Place^ Dtftribution into Earth and Waters, and 
the great Variety of all Things upon it and in it. 



(i) 1 capnoi here emit the Ohferviliom that have hten made 
in ihrfe later Times, fmct ive have had the Vfe and Imfrei/e- 
meul of the Mlcrafcope, ancerning the great Dijfereace, luhith 
by the heif of that, d^th ap/iear betwixt Natuial and Artiliciil 
Things. Whatever is Natural, doth by that apfear adorned 
with alt imaginable Elegance and Beauty. ■ Whereas the mafl 
furioui Worki of Art, the jharpefi, fiaejl Needle doth appear 
4J a blunt, rough Bar of Xren, coming from the Furnace or th* 
Ftrgi. The »wj) accurate Engravingt or Embojfments feern [uch 
rude, bungling, dtfermed Works, as if they had been done with 
a Mattock, or a Trowel. So vafl a Difference is there betwixt 
the Skill of Nature, and the Rudeneft and Impirftition of Art. 
Jf Wilk, Nat. Rel. L. I. Ch. 6. 
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CHAP. 



C H A p. I. 

f the Figure of the Terraqueous Globe. 

TH 1 S I fuppofe I may take for granted to be 
Spherical, or nearly fo {a). Ana this muftbc 
■flowed to be the mod commodious, apt Figure for 
P* World on many Accounts } as it is moil capaci^ 
ous, as its Surface is equi-diflanc from the Center, 

not 



(4) Although ihe Terraqueous Globe be of an orbiculir 
'igurc, yet it fs not itnftfy fo. i. On account of its Hills 
id Villirs. But thefe arc inconfidcrable to the Earth's Stmi- 
! for ihcy are but as the Duft upon a common 
I6bc, But, z. Our modern Allronomcrs affign a mucU 
Variation from a globous Foim, namely, that of a 
'ohie Sphieroiil, making the PoUr about 34 Miles Ihoiicr than 
: Equatorial Diameter. The Caufe of which they make to 
The centrifugal Force of the diurnal Rotation of the Globe, 
This Figure ihey imagine is in 'Juf'ter, his Polar being to 
Is Equatorial Diameter, as 39 -| to 40''- ^i^* whether it be 
» or no, 1 confefs I could never perceive, although I have 
iften viewed that Planet through very good, and long GlalTes, 
icalarly a tolerable good one of 71 Feet in my Hands: 
■ although by Keafon of doudy Weather, and (at prefent) 
hpilir's Proximity 10 the Su", I h»vc not been of late aille 
1 take a review of thar Planet ; yet S4(«rn (fo far as his Ring 
'ould permit,) and Mars appear petfeflly round thro' Mr, 
r«y^raj's long Glafs of ii6l'eet, wliichby Will hebeqiieath- 
t^, with it! whole Apparatus, fo our R, i". by whole Favour 
'ft is now in my Hands. And moreover, I beheve it difficult. 
'BcWto impofiible, to meafure the two Diameters to a 4oih 
Part, by rcafon of the fmallnefs of Jujiiter'i apparent Dia- 
meter, and by rcal'on he is moving all the time of raeafuring 
him. 

As to what is allcdged from lengthening the Pendulums of 
locks, to make them keep the fame Time under the Equator, 
they do in our Climes ; I have ihewn from the like Viri- 
ons in the Air-Punip, ihatthis may aiife from the rarity of 
"the Air there, more than here. V. Phil. Traaf. N". J94. But if 
Ihe Degrees of a Meridian grow larger, the mote we go to- 
wards the Line, (as Mr, Cafmi affirms they do, by an Soo-ii 
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not only of the Globe, but at leaft (nearly) of Gra- 
vity and Motion tpo, ancj as fome have thought, of 
the central Heat and Waters. Buithcfe, anddivcrs 
other Things 1 Ihall pafs over, and infill only ppon 
two or three other Benefits of this globous Figure of 
the Earth and Waters. 

I . This Figure is the moft commodious in regard 
of Heat, and 1 may add of Light alfo In fome mea- 
fure. For by this means, thofe two great Bene6ts 
are uniformly and equally imparted to the World ; 
They come harmoniouily and gradually on, and as 
gradually go off again. So that the daily and year- 
ly Returns of Light and Darkncfs, Co)d and Heat, 
Moift and Dry, are Regular and Workman-like, 
(wc may fay,) which they would not be, efpccially 
the former, if the Mafs of Earth and Waters were 
(as fome fanpicd {b) it) a large Plain j or as others, 

like 



Part in every De|rce, in Phil. Trenf. N" 278.) then there \i 
great reafon to conclude in behalf of this Sphatoidal Form. 

The niitural Caufe of this Sphericity of our Globe, is Qic- 
cording toSir//j4( N'w/on'sPrindpIcj) ih»t -if/rdfl/an, which 
the infinite Creator hath flamp'd oh all ihe Matter of the U- 
Biverfe, whereby all Bodies, aAd all the Parts of Bodies 
mutually artrai^ thernfelves and one another. By which means, 
as all the Parts of Bodies tend naturally to their Center, fo 
ihcy all betake themfelves to a globous Figure, unlefs fome 
other more prevalent Caufe interpofe. Thus Drops of 
Quick-fllTcr put on a fpherical Form, the Parts thereof 
flrongly altrafling one another. So Drops of Water have 
the ramc Form, when falhng in the Air; but are Hcmifphc- 
licat only when they lie on a hard Body, by reafon their Gra- 
wity doth fo far over-power their fe!f-attr a fling Power, ^1 to 
rake off one half of their Sphericity. This Figure is^com- 
monly attributed to the Prefiure of the circumambient Air:. 
But that this can't be the caufe, is manifeft from the Ait- 
Pomp; the cafe being the very fame in an eshauiled Receiver, 
S3 in the open Air, and not any the leall Alteration of the 
Figure that I could perceive, in all ihe Trials I hayc made.' 

(t) It would be frivolous as well as endlefs to reckon up the 
various Opinions of the Ancients ^bout the Figure of the Ter- 
raqneoui Globpj fome of them may be fccn in Vtna.CeBgr. 

■ Mt 



Chap. I. Terraqueous Clohe. 
like a large Hill io the midll of ibe Ocean -, orof a 
raultangulxr Figure -, or Cuch like. 
■ 2. This Figure is admirably adapted to the com- 
modious and equal Diftribution ot'ihc Waters in the 
Globe. For fince, by the Laws of Gravity, ihe 
Waters will pofTcfs the lowcft Place j therefore, if 
the Ma(s of the Earth was cubick, prilaiatick, or 
any other angular Figure, it would follow, that one 
(too vafta Pajr) would be drowned i and another be 
too dry. But being thus orbicular, the Waters arc 
equally andcommodioufly dilliibutcd here and there, 
according as the Divine Providence faw rooHHtj 
' whiph I fhall take roiiceby and by. 
}. The orbicular Figure of our Globe, is far the 
Dll beneficial to the Winds and Motions of ihp 
Atmofphere. It is not to be doubted, if the Earth 
wasof fome other, or indeed any other Figure, but 
that the Currents of Air would be much retarded, 
if not wholly Hopped. We find by Experience 
what Influence large and high Mountains, Bays, 
Papes, and Head-lands have upon the Winds > how 
(hey li9p Ibme, retard many, and divert and change 
(near the Shores) even the general an^ confiafit 



Xl. c. 3. inii. or ^enjliias Thaumat. e. I. jfriic. J. But i- 
'mo&S the variety of Opinions, one of the principil was, 
THit the vifibk Horiton was the Bounds of the Earth, and 
the Ocean ilie Bounds of ihc Hotiion, that the Heavens and 
puth above this Ocean, was the whole villble Univerfe ; and 
that in beneath the Ocean was Ii(i4cs, or the iiivijiik WarU. 
^ence, when the Sun fet, he was faid t'mgve jc Ocmno ; 
and when any went 10 Hadis, ihey muft firfl pafs the Ocean. 
Qi ihji Opinion were not only the ancient Poets, and others 
fmong the Hcathe.^s, but fome of the Chtiflian Fathers too, 
particalarly IdfTdoriuf, ii.Augt^'me, and others, who thought 
thcii Opinion was favoured by the Pfalniift, in P(al. ixiv, 
3. apd qix5»i. 6. Sec «/ . vjhfr'% Anf.u a J'f. chali. p. 360. 
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IVinds (r), that blow round the Globe in the Tor- 
rid Zone. And rhercKore, fince this is the efFefl: of 
fuch little Excrefcences, which have but little Pro- 
portion to ojr Globe, what would be the Gonfe- 
qucnces of much vaftcr Angles, which would equal 
aQitarter, Tenth, or but an Hundredth Part of the 
Globe's Radius? Certainly thcfemuftbe fuch a Bar- 
ricade, as would greatly annoy, or rather abfoluiely 
flop the Gurrents of the Atmofphere, and thereby 
deprive the Woild of thofe falutiferous Gales that 
I havefaid keep it fwcctand clean. 

Thxis the Figure of our Globe dorh manifeft it to 
be a Work of Contrivance, inafmuch as it is of the 
moil commodious Figurej and all others would be 
liable to great and evident Inconveniences. 



(0 Hiiihtrda ihtfi ccnfiant Trade- Winds ttfmaV.y bl<rw Tttar 
titShert, bui tnly en she Ocean, at Itafi 30 or 40 Lragms eff 
mt S»g, citar from any land ; ifftcialiy an ihi Wtfi Csafi, tr 
Sidt tf any Conthens : Fur mdeiA on iht EaJlSiJt, ihi Eafiir- 
ly Wind hing lie true Trade- Wind, Hows altnofi hime ta the 
Sbari, fa mar as to receive a thick from the Land-Wind. Dam- 
per's Winds, Cli. I. 

And not only xbzgeneral Tradi-Wind:, but alfo the itm^tnt 
wtafting Trade-Wiadi, ate in like manner affeified by the Landi. 
Thus, for Inftance, on the Coaft of Angola and Pirn. But 
Ibis, faith the curious Captain Dumpier, the Reader muiltake 
BOtkeof, That iht Trttde-Winds thatbUtoea anyCoaft, exct^l 
the Ntrth Coafi of Africa, whither ihiy are tonfiam, and blim 
iiUtht rear, or tuhishtr ihiy ate Jl'ifling Winds, do nevir hloio 
right in en the Short, nor right along Sdori, but go Jlaoiiag, 
making an Mcme Angle of about iz Degrees. Therefore, as tht 
Jjini ttnh mure Eaft or Wifi, frewi North or South on tht Cia/i ; 
JO $bt Winds At alter acsoritingly. Ibid. Ch. i. 



CHAP. 




CHAP. n. 

!Sf Bulk of the Terraqueous Gbbe. 



TH E next Thing remarkable in chc Terraqueooi' I 
Globe, is rheprodigiousBulk thereof (fl), A ' 
Maft of above 1.6a Thoufand Million of Miles fo- ' 
lid Content- A Work too grand lor any thing leli "^ 
than a God to make. To which in the next Placo^j 
we may add, 



(4) It is not difficult to make a pretty near CgmputationoJ^J 
Ihc Balkof the Terraqueous Glohe, from thofe accurate Ob-j 
fcrvations of a Degree made by Mr. Narwooii in Englan4At 
and Mr. Picari. and Mr. Cdfmi in France. Whore Meafures 3 
do in a furpttiiDg manaer agree. But Mr, Ca/mi's feeminjf "1 
to be the moft accurate (as I have fliewn in my jf^ra-ThtaU^i 
jy, B. I. Ch. I. Neie a.) I have (here made ufe of his Deter- 
minations. According 10 which the Diameter of the Earirf 
being 7967,71 Sngiifi Miks, its Ambit will be 15031 4 Milcsj^ 
and (fgppoiing it to be Spherical) its Surface will be 19944411^ J 
Miles ; which being multiplied into j of its Semidiameterrl 
gives the Solid Content, viz. 16485^000000 Miles. 



^ CHAP. III. 

^f^-Tiff Motions of the Terraqueous Globe. 

TH E Motions the Terraqueous Giobe hath, are 
round its own Axis, and round its Fountain of 
I^ightand Heat, the Sun {a). That fo vail: a Bo- 
dy as the Earth and Waters ftiould be moved at 



(fl) With the Copvniians, I take it here for granted, that 
die Diurnal and Annual Revolutions ate the Motions of the 
Terraqueous Globe, not of the Sun, (yt. but for the Pioof 
Aeteof 1 Ihall refer the Reader lo the Preface of my ^Jtrt- 
^eltfy, and B. 4. Chap, 3. 

all 
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all {h)y that it fliould undergo two fuch different 
Motions, as the Diurnal and Annual arc, and that 
thefc Motions fhould be fo conftamly and regular- 
ly {c) performed for near 6000 Years, without any 
the Icaft Alteration ever heard of (except fome 
Hours which wc read of in Jojb. x. 12, 13. and 
in Hezehah's Time, which, if they cannot be ac- 
couijied for fome other way, do greatly cncreafe 



(i) Kvtry thing ihal is movtd, mujl if Neci$ly h fBvtd hj 
femtthing tiff. And that thing is movid by familhing tbM it 
rni/vtd tiihtr 6y anothtr Thing, er not by anathtr rhing. If it it 
Tpavti by that which ii mo-vid by ansther, wt muft ef Nictffiiy 
c»m» ta fome prime Mover, ihtit is not novid ty tntthtr. Fir 
a is imf«jfthU, that vhtt meiieih, and is mevtd by attalhir, 
fieitld precied in infinimra. Ariftot. Phyf. I. 8. c. j. 

Selam quad fiipfum movel, quia nunquem def'ntur k ft, 
nunquam m movtrt qrtidttn difinit : ijuineiiAm etieris qu* mo- 
veiuur, hie font .- hoc principium tjl movitdL Princifii an/em 
isuUa tjl origo : nam tx fTinciftB eriuntur omnia ; ipfum auittn 
nulla ex rt alia nafcitpotcfi .' ntc tnim ojfn id frineipium, qmd 
gigiierttur aliundt. Cicer. Tufc. Queft. 1. 1. c. 13, 

Cegittmuf ^ai fitri ptfjii, ut tanta mtgnituio, ah altqui fof-r 
fti TtatHrA, tanto tttnpore circumftrrt f Ego tgitur itfjiro Dc»m 
t^Hfatn tfft, ntc alitor po^e fieri. PUlo in Epinom. 

(c) Among the Caufes which CUanthts is Csid in Tully to 
aflign for Men's Belief of a Deity, one of the chief is, j£- 
quabililalem metis, eon-verfioncm dels, Solis, Lunt, Sidtrum- 
qKt omnium difhinilienem, varittaiim, fuUhritudinem, ordi- 
nem: quarum rtruto iifptltitsipft)fatis indiiarti.nonifjctafortu- 
ita. Ut Jiquii ia domum aliquam, am in gymnafmm, aut in 
forum vtnerit; cum vidtat omnittm rtrum raiitmm, moduftt 
difciplimam, son peffu *a fine causA fieri judimri, fed t(fe alt- 
quern inielUgat, quifra^t, o- oui panatur: taulie magis in tan- 
lit matihus, tantifque vieijftiudiaiiits, tarn muliarum rernm atr 
que tantarum urdiniiui, in quibus nihil unquam immtnfa C7 in- 
ifinita veiuflas mtntitafit, fiaiuat necifft ifi ah aliquA Mtntt 
janiot natura moms gnbernarL Cic. dc Nat. Oeor. 1. i< 

Homints tetpiruni Deutn agnofcere, clirmt/idtrtnt Sltllas, tan- 
t»m (Bnetnnslaum tfficert ; ac dies, noiiefque, tflati, cr hjtmtt 
Juts ftrvan figtot orSHi, atqut ftiltu Plutaicb de pUcit. 1. I. 
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the'Wonder(«/)i thcfe Things, I fay,) domanifcftljr 
argue fome divine infinite Power to be concerned 
therein (<?) ; But cfpecially, if to all this we add 
the wonderful Convenience, yea abfolute Ncccfliiy J 
of ihefe Circumvolutions to the Inhabitants, yea sfl 1 
the Produfls of the Earth and Waters. For [o one I 
of thefe we owe the comfortable Changes of Day j 
and Night i the one for Bulincfs, the other for ] 
Repofci (/) the one for Man, and mdft other Ani- 



{d) We need not be follicitous to dude the Hidory of there 
Miracles, as if they were only poetical Strains, as Mumsmrltt, 
and fome others fancy 3(i_A««'sDjy to have been, vU. only aq 
ordmiry SuramcrsDiy; but fuch as had the Work of m^ny 
Days done in it ; and rherefore by a pociical Stretch made* , 
as if the Day had been lengthened by rhe Sun Handing {tilL 
But in the Hiitoty ihcy are ferioully related, as real Matters 
of Fafl, and with fuch Circumftances asinanileli them toha« 
been miraculous Works of the Almighty ; And the Prophtt 
Habakkuk, iii. it. mentions that oi ytjlma asfuch. And there- 
fore taking them to be miraculous Pcrtferfions of the Courfc 
of Nature, inftead of being Objeftions, they are great Ar- 
guments of the Power of God: For in Htztkiak's Cafe, to 
wheel the Earth it felf backward, or by fome extraordiaary 
Rcfiadions, to bring the Sun's Shadow backward loDegreesi 
Or in Jajhua's Cafe, to flop the diurnai Courfe of the Globe 
for fome Hours, and then again give it the fame Motion ; to 
do, I fay. thefe Things, required the fame infinite Power 
which at firfl gave the Terraqueous Globe its Mottoos. 



I 



(«) Ham earn difpefiii qutfijftm fmdert Mund'i, 
Pr^fcrifttfqui Mam finet, Attniqut mcdtui, 
Et Lucis, Nidiifyui-uicts! tunc omnia rcbat 
CenfiUt jirm»ta Dei, qui Uge tnoviri 
Sidtra, qui ft Hits divtrfo timfort nafci, 
gwi ■aariam Phubia alieno jujfirii igm 
Compleri, StUmqut [»9 ; porrtxtrit undii 
Littera ; Tellurim media libra'jeria uxe. 
Claudian in Rufin. L.t. initio. 



(/) Diei mSiifqut viei^iitda esnfirvat anitatmtes, tribuint 
attudfiittidi timtMs, aliud quiifiindi. Stc undique emni raiiont 
evntlndUHr, AUnIt, Cenfilieque divine omnia in hoc munda ad 
fMlmitm emriium, eon/trvaiionem^tit admiraiilittr admnifirari. 
piwr.de Nat. poor, t.i^ c. j} 

i -- 
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mals to gather and provide Food, Habitation, and o- 
ther NeceiTaries of Lifcj the other to reft, refrefh, 
and recruit their Spirits (g\ wafted with the La- 
bours of the Day. To the other of thofc Motions we 
owe the Seafonsof Summerand Winter, Springand 
Autumn, together with the beneficial Inftances and 
EfFefts which ihefc have on the Bodies and State of . 
Animals, Vegetables, and all other Things, both in 
the Torrid, Temperate, and Frigid Zones. 



(g) The acute Dr. Chtyne, in his infienious Philif. Priac. of 
'Siturai Rilighn, among other Ufes of Day and Night, faiih, 
the Night 15 molt proper lor Sleep; becaufcwhen the Sun is 
above the Horizon, Sleep is ptcjuilicial, by reafon the Perfpi- 
lations arc then too gieat. Alfo that Nutrition is mofliy, if 
not altogether, performed in Time of Reft ; ihe Blood having 
tooquick a Motion in the Day : ForwhichReafon, weak Per- 
fons. Children, c^r. are nourilhEd molt, and recruit beft bjr 
Sleep. 



CHAP. IV. 

Of the Tlace and Situation of the Terraqueous 
Globe, in ref^e£i of the Heavenly Bodies. 

ANothcr Thing veryconfidcrable in our Globe, 
is its Place and Situation at a due Diftance 
from the Sun (n), its Fountain of Light znd Heat; 



(a) It is a manifeft Sign of the Creator's Minagement and 
Care, in placing the Tertaqucous Globe at that very Diftance 
it is from the Sun, and contempering our own Bodies and all 
other Things fo duly to that Diftance, For was the Earth 
farther from the Sun, the World would be Carved and froiien 
with Cold ; And was it nigher we Ihould be burnt, at leaft the 
molt combuftible Things would be fo, and the World would be 
vexed with perpetual Conflagrations. For we fee that a few of 
the Rays of Che Sun, even no more than what fall within the 
Compafs of half an Inch or an Inch in a Burning-Glars, will 
file combuflible Bodies, even ia our own Climite, 

..,. vA 
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and from fts neighbouring Planets of the folar Sy- 
11cm, and from the fix: Srars. But thcfe Things I 
have rpokcn more largely of in my Survey of the 
Heavens {b), and therefore only barely mention them 
now i to infift more largely upon, 

{*) ^jiro-TheaUgy, Sook vii. Chip. 7. 



CHAP. V. 
The ^ifiributioH of the Earth and Platers. 

THE Diftribution of the Waters and the dr^ ! 
Land, although it may feera rude and undo- j 
Cgned to a carelefs View, and is by fome taxed as J 
fuch (a), yet is admirably well adjullcd to the Ufc^l 
and Conveniences of our World, Foj J 



(a) The rooft eminent Aulho: I have met wiih, thil findt 1 
fauk with the Dj.tnbution of ihe Eanh and Waters, ind ia^ n 
deed with the whole prefent Striidure of the Globe, is th«.|l 
learned and cloqueni Theorlft, Dr. 2«»-«f*, who frequently «i J 
cUims on this Point, rtUui naflra, fi tatam [imul comfUaamuK^ A 

nnji tfi vrdinaia c? vtnufia rtrum ctmpa^is ftd molts a^tfit f 

•uarit, ineerieqi'ejil!* parlium, nulla srdinis am 'vtnujlatis ha' ' 
li'ila r^tionc. Theor. Sacr, I. t. c. 7. Eiquis aarem a Deo htt 
tia fnild > &:c. ib. glw auitm Htreults Ubsre opus ejfct ad ejc(a- 
vandam terram in lantum hiitntn ! — Si immtdiati a ctiini 
frimi cfeili4S fu'Jfet hie aiviHs, aliqucm falttm ordinem, men- 
fiiram, v praport'uvim Mian Tj«iuipt in iffius forma, cr par- 
I'mia diffoptiaut ; — fed cenfuja omaia, &c. ib. e. 3. Ttltus na- 
fira turn txigua ft, eji eiiam rtidii : Et in ilia txigmtate tnulia 
f»al fuftrfiua, tnulia inilegantia. Dimidiam um fupcrjiciem 
mundat Qteanui ; magna tx parte, »t mihi vidt!ar, iuutilis. 
And then he goes on to (hew how this Part of the Creatioa 
might be mended, ib. c. 10. All this is to me furprizing from an 
J^tilhor of great Ingenuity, who feems m his Book to have 4 
jufl Opinion of, and due Veneration for God. But ccrtainlv 
fuch Notions are very inconCftetit with the Belief of Godl, 
creating, efpecially his governing and ordering the World., 
But fuppofe the Terraqueous Globe was fuch a rude, confufl - 
ed, inconvenient Mafs, as he ptetends, yet it is well enough . I 
for a linfulWorld. But befides, what othetshavc long ago i.'P 
\ ■ bundaatte- 
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For in the firft Place, the Diftribution is fo well 
made, the Earth and Waters fo handfomely, (b 
Workman- like laid, every where all the World over, 
thacthereisa juftsquipoifeof the whole Globe. The 
Northern balanceth ihe Southern Ocean^ the yitlantiek 
the Pacifick Sea. The jimericandry Land^ isaCouQ- 
terpoifc to the Eurofean^ jifiatuk and jffrican. 

In the next Place, the Earth and the Waters are 
fo admirably well placed about in the Globe, as to 
be helpful to one anotherj to miniller to one ano- 
iher'sUfes. The great Oceans, and ihelefferSeasand 
Lakes, are fo admirably well dillributed throughout 
the Globe (b), as to affbtd fufficicnc Vapours {c) for 
Clouds 



bundantly anfwered, the following Survey, will, I hope, fuf- 
ficicntly m»nifeft it to be the Work of a wife and beneticent, 
as well 15 omnipotent Creator. 

{h) Some have objetftedagainfl iheDifltibuiion of the Earth 
and Waters, as if the Waters occupied too large a pan of the 
Globe, which iliey think would be of greater Ufc, i* it was 
dry Land. But then they do not confider that this would deprive 
tlie World of a due Quantity of Vapours and Rain. For if the 
Cavities which contain the Sea, and other Waters, wercdccp- 
er, although the Waters were nolcfs in Quantity, only iheir 
Surfaces narrower and leHer, the Evaporations would be fo 
much the lefs, inafmuch as thofe Evaporations are made from 
the Surface, and are, confequently, in propoition to the Sur- 
face, not the Depth or Quantity of Water. 

(c) 1 took notice before in Bwt I, Ch4f. 3. Ntu {a). That 
the Vapours conllituting Clouds and Rain, are VtficuU of Wa- 
ter detached by Heat. The manner of which 1 conceive to 
be thus; Heat being of an agile Nature, or the lightcft of all 
Bodies, eafily breaks loofe from them; andif they are humid, 
in its PalTage, carries along with it Particles, or little Cafes of 
the Water; which being lighter than Air, arc buoyed up there- 
by, and fwim in it ; until by knocking againft one another, or 
being thickened by the Cold, (as in the Note before- died ,> 
they are reduced into Clouds and Drops. 

Having mentioned the manner how Vapours are raifcd, and 
there being more room here than in the Note before-cued, I 
fljall, for the Illullration of Nature's Procefi, take notice of 
three Things obfcrvablc to our purpofe, in Water over the 
Fire. !• That the Evaporations are pcopoitioAal to the Heat 
afceodiAS 
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(£louds and Rains, ro lemperate the Cold {e) of 
tfic Northern frozen Air, to cool and mirigare the 
Et' Heats 



afcending out of ihc Water. A fmal! Heat throws off but few 
Vapours, icarce vifible ; A greaier Heai, and afccnJing in 
gresrer Quantities, carries off groffcr, larger, and mote nti- 

jnerous Vtfteult^ which we call a &ie»m .- Anii if the Heat 
breaks through the Water with fuch a Fury, as to lacerate and 
lift up great Quaniiiies or Bubble, of Water, too heavy for 
the Air to carty or buoy up, it caufcih what we call Boylins. 
l&nd the PitlidES of Watenhus mounted up by the Heat, arc 
.yjiiblc Spherules of Water, if viewed with a Microfcope, as 
ihey fwim about in a Ray of the Sun let into a dark Room, 
with warm Water underneath ; where fome of the Vapours 
appear large, fome fmaller Spherules, according (no doubt) 
to the larger and klTer Quantities of Heat blowing ihem up 
and carrying them off. i. If thefc V.ipcurs be intercepted m 
iheir Afcent by any Conteit, efpecially cold Body, as Glafs, 
Marble, EJ'c they are thereby reduced into Drops, and Mafles 
of Water, like thofe of Rain, u-c. 3- Thele Vapours in their 
Afcent from the Water, may be obl'erved, in cold froily 
Weather, either to rife but a little abovi: die Water, and there 
to hang, or to glide on a little above 11s Surface : Or if the 
Weather be very cold, after a little afcent, they may be hin 
to fill back again into the Water; in their Afcent and De- 
fcent dclcribing a Curve fomevvhat like th.it of an Arrow 
from a Bow, But in a warmer Air, and (till, the Vapours 
afcend more nimbly and copiouily. mounting up aloft, till 
riiey are out of Sight. But if the Air be warm and windy 
too, the Vapours are fooner carried out of Sight, and make . 
way forothers. And accordingly 1 h.ive often obferved, that 
hot Liquors, if not fet too thin, and not frequently ilirred, 
cool flower in the greatcft Frofts, than in temperate Weather, 
efpcdally if windy. And it is manifeft by good Experiments, 
-that the Evaporations are lefs at thofe times than thefc; lels 
by far in the Winter than the waimer Months. 
_ (e) As our Northern Iflands are obferved to be more tem- 

-pcratcthan our Continents, (of which we had a notable In- 
Ifance in the great Froft in 17c*, which inland and Scotland 
felt Ids of, than moft Parts of Eurapt beiides ; of which fee 
BootlV. chap. II. Npie c.) fo this Temperature is owing to 

;thc warm Vapours afforded chiefly by the Sea, which by the 
preceding Note murt neeelTatily be warm, as they ate Va- 

' pours, or Water inflated by Heat. 

- The Caufe of this Heat 1 tahe to be partly that of the 

^fiaii, and partly Subterraneous. Thai it is not wholly that of 
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Heats (i/) of the Torrid Zone, and to refrcfh the 
Earth with fertile Showers j ye;i, infomemeafureto 
minillcr frcfli Waters to the Fountains and Rivers. 
Nay, fo abundant is this great Blefljng, which the 
mort indulgent Creator hath afforded us by means 
of thisDiltributionof the Waters I am fpeakingof, 
that there is more than a fcanty, bare Provifion, or 
mere Sufficiency ; even a Plenty, a Surplufage of 
this ufeful Creature of God, (thefrefh Waters) afford- 
ed to the World i and they fo well ordered, as not to 
drown the Nations of the Earth, nor to ftagnate, 
ftink, and poifon, or annoy them ; but to be gently 
carried through convenient Chanels back again 



tlie Sun. is manifeft from Vapours, being as, or more copi- 
oufl^ raifed when the Sun Beams »re weakeft, as when ftrong- 
tft, there being greater Rains and Winds at the one time than 
tlie o[her. And that there is fuch a thing as SuUirrtntms 
Mtat, (whither Central, or from the meeting of Mineral 
Juices ; or fi^h as is Congenial or Connatural to ouv Globe, 
1 have not Time to enquire ; but 1 fay, that fuch a Thing is,) 
is evident not only from the Hot-Baths, many fiery Errupti- 
ons and Explofions, tsrc. but alfo from the ordinary Warmth 
of Cellais and Places under Ground, which are not barely 
comparatively warm, but of fuiEcient Heat to raife Vapours - 
alfo: As is manifeft from the fmoking of perennial Fountains 
in frofty Weather, and Water dravi-n out of Puraps and open 
Wells at fuch a Time. Yea, even Animals themfelves arc fen- 
fible of it, as paiticularly MoUi, who dig before a Thaw, and 
againft fome other Alterations of the Weather; excited, no 
doubt, thereunto by the fame warm Vapours ariliog in the 
Earth, which animate them, as wel! as produce the fucceed- 
ing Changes of the Weather. 

{A) Eelides \\\zTfadt-Winds, which fetvetomitigatc the ei- 
eemve Heats in the Torrid Zone; the Clouds are a good Screen 
againft tlw fcorching Sun-Beams, efpecially when the Sun 
paffeth iheir Zenith ; at which Time is their Winter, or cool- 
eft Seafon, by reafon they have then moft Clouds and Rain. 
For which Service, that which Varene takes notice of, is a 
great Providence of God, -uik. Flira^Kt Uea Zone Torrid* -vi^ 
linum hahtm marl, ut India, Itifult Indies, Lingua jlfria, 
Guinia, Brafilia, Pemvia, Mexicaaa, Hifpania: Panca he* 
Zont. Torrid* fant Mtdiicrrania. Varenil, Geogr. !, i. c. 26. 
Prop. :o. S. 7. 
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to their grand Fountain {e) the Sea; and many of 
them through fuch largeTraflsof Land, and lo fuch 
prodigious Dittances, that it is a great Wonder the 
Fountains 



(e) That Springs have their Origine from the Sea, and not 
rom Rains and Vapours, among many 0[bcr firong Reafons. 
conclude from the Percnnity of divers Springs, which al- 
rays afford ihe fime quantity of Water. Of this fort there 
ire many to be found every where. But I (lull, for an In- 
:, Angle out one in the Parilh of Upmlnfter, where I live, 
ng very proper for my putpnfe, and one that Ihavehad 
Opportunities of making Remarks upon above twenty 
'eats. This in the greaieft Droughts is httle, if at all dimi- 
liftied, that I could perceive by my Eye, although the Ponds 
III over the Country, and an adjoining Brook have been dry 
' II many Months together ; as particularly in the dry Summer 
lonthsof the Year 1705. And inthe weiiellSeafons. fuch as 
ic Summer and other Months were, preceding the violent 
itotm in N»vembtr iiaj. {Vid. Ph'iUf, Tranf. N". 189.) 1 fay, 
n fuch wet Seafons I have not obferved any Increment of its 
'Stream, excepting only for violent Rains falling therein, 01 
running down from the higher Land into it ; which difcolour- 
cth the Watets oftentimes, and makes an increafe of only a 
Day's, or fometimes but a few Hours Contiouance, But now, 
if this Spring had its Origine from Rain and Vapours, there 
^ould be an incteafe and decreafc of the one, as there (hould 
_iappen to be of the other; Aj aftually it is in fuch temporary 
'Springs as have undoubtedly their Source from Rain and Va- 
pours. 

But befidcs this, another confidcrable Thing in this Vpm'tnJ 
fier Spring (and Thoufands of others) is, that it breaks out 
if fo inconHderabk an Hillock, or Emmence of Ground, 
can have no more InBuence in the Condenfaiion of the 
'apours, or flopping the Clouds, which the Maintaincrs of 
lis Hypoihefis fuppofe) than the lower Lands about ithave. 
iy fome Critical Obfetvalions I made with a very nice por- 
table Barometer,.! found that my Houfe ftands between 80 and 
90 Feet higher than the Low-Watet Mark in the River of 
Ibamet, neareft me ; and that patt of the River being fcarcc 
thirty Miles from the Sea, I guefs, (and am more confirmed 
from fome later Experiments I made nearer the Sea) that we 
cannot be much above 100 Feet above the Sea, The Spring I 
judge nearly level with, or but little higher than where my 
Houfe (lands ; and the Lands from whence it immediately if- 
fiies. I guefs about ij or 10 Feet higher than the Spring; 
and ihc Lands above that, of no very remarkable Height. 
- El ^^ 
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Fountains Hiould be high enough (/), or the Seas 
low enough, ever to afFord fo long a Conveyance. 
Witners the Danube {g} and Wolga of Europe^ the 



And indsed. by afluil Mcafure, one of the higheft Hi!ls I 
have met wiihini/*;t, isbut363 Fccthigh; {fid. Phil Tranf. 
N", 313. p. 16.) and 1 guefs by fome very late Experiments I 
made, neither that, nor any other Land in EJjix, to be above 
400 Feet above the Sea. Now what is fo inconfiderable a rife 
of Land to a perennial Condenfation of Vapours, fit lo main- 
tain even fo inconfiderablc a fountain, as wha I have men- 
tioned is ? Or indeed the High-lands of the whole large Coun- 
ty of EJfcx, to the maintaining of all its Fountains and Rivulets ? 

But i fliiH no farther profecutc this Argument, but referto 
the late learned, curious and induftrious Dr. Ptm's Tentamta 
Phil. dcOri^'. Font, in which he hath fully difculTed this Matter. 

As to the manner how the Waters are raifed up into the 
Mountains and higher Lands, an eafyand natural Rcprefenti- 
tion mjy be mide of it, by putting a httle Heap of Sand, 
Alhes, or a little Loaf of Bread, cjrc in a Bafon of Water ; 
where the Sand mil reprefetit the dry Land, or an Ifland, 
and the Bafon of Water the Sea about it. And as the Water-' 
in the Bafon tifeth to, or near the top of the Heap in it, fo 
doth the Waters of the Sea, Lakes, a-c. life in the Hills. Which 
cafe I like to be the fame with the afccnt of Liquids in capil- 
lary Tubes, or between contiguous Planes, or in a Tube fil- 
led with Allies : Of which the induftrious and compleat Arti- 
ficer m Air-Pumps, Mr, Hawkjiee, hath given us fome, not 
contemptible Experiments, in his Phyf Jdech. Exp. pag. 139. 

Among the many Caufes afligncd for this afcentof Liquors, 
there are two that bid the faircft for it, vis., the Prejfurt tf iht 
jiimafpheri, and the Newtanian j!itrailii>n. That it is not the 
former, appears from the Experiments fucceeding, as weD, 
or better in Vaeug, than in the open Air, the afcent being ra- 
ther fwifter in facua. This then being not theCaofe, I fliall 
fuppofe the other is; but for the Fioof thereof, I fhall refer 
to fome of our late Enslijh Authors, efpecially fome very 
kie Experiments made before our molt famous R. S. whicli 
will be fo well improved by fome of that illuftrious Body, as 
to go near to put the Matter out of doubt. 

(/) See BaoklU. Chap. 4. 

(X) The Danube ia a fober Account, performs a Caurft ef a~ 
hive 1500 Milei. («. e. in a ftrait Line) fram its Rife la its 
lall. Bohun'i Geogr.Dift. 
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NtU (h) and the Niger (/) of Afrhk, the G ingfs (k) and 
Euphrates of Alia-y and the /fmazons River" (/J and 
Jiio de la Plain of America., and many oihers which 
mighc be named J fome of which are laid to run 
above rooo Miles, and fome no iels than 6000 from 
their Fountains to the Sea. And indeed fuch pro- 
digious Conveyances of the Waters make it niani- 
feii, that no accidental Currents and Alterations 
of the Waters themfelves, no Art or Power of 
Man, nothing lefs than the Fiat of the Almighty, 
could ever have made, or found, fo long and com- 
modious Declivities, and Chancls for the Paflage of 
the Waters. 



{h) TraHitt fc. Lengiiitdo [Nili] tfl milUaninn f'lreiter 630 
Ctrm. Ji-vt ttai. 1510, fro qu'ibut fenire licet 3000 frfpttr cur- 
vatMras. Varen. Geogr. 1. 1. c. 16. p. 17. 

(i) i'arene reckons the Courfe of the Nipr, at a middle 
Compuiarion, 600 Gtrman Miles, that is 14CO Jialian. 

(*) That of ihe Cangeihe computes »t 300 Cirmaa Miles. 
But if we adij the Curvamrcs to ihcfe Riven, their Chanels 
arc of a prodigious Length. 

{D Oritur, fiumca (quod pUrumque jlmaz/rnum, &:c.) baud 
procul ^ito in mantihut • ■ Citm per liucai Hiffitnicat 1356, 
curfitm ab tediienri in oritnitm caniiaiianc, cflia 84 teucas U- 

tt in Octanum prtcipimiur. Chr. D'Acugna Rcljiio dc 

fiumine Amaz. in Aft. Erud. Aug. 1683. 



p C H A P. VI. 

7he great Variety and G^iantity of nil Things 
upon-, and in the Terraqueous Globe, fro- 



■»HE laft Remark I fhall make about the Tel 



•videdfor theVfes of the H^orld. 

\ raqueous Globe in general is, the great Variety 

of Kinds, or Tribes, as well as prodgious Number 

of IiiiUvidualsof each various Tribe, there is of ^W. 

■ E J Cttv 
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Creatures {a). There are fo many Beafts, fo many 
Birds, fo many Infefts, fo many Reptiles, fo many 
Trees, fo many Plants upon the Land } fo many 
Fifiies, Sea-Plants, and other Creatures in the Wa- 
' ters i fo many Minerals, Metals, and Foflilcs in the 
Subterraneous Regions i fo many Specks of thefeGs- 
mra, Co mzny Individuals of ihok Species^ that there 
is nothing wanting to the Ufe of Man, or any o- 
ther Creature of this lower World. If every Age 
doth change its Food, its way of Cloathing, its 
way of Building} if every Age (i) hath its Variety 
pf Difcafesi nay, if Man, or any other Animal, 
was minded to change thefe Things every Day, ftiU 
the Creation would not be cshaulled, Itill nothing 
would be wanting for Food, nothing for Phy- 
fick, nothing for Building and Habitation, nothing 
for Clcanlinels and Refreshment, yea, even for Re- 

(4) Nan dat Hem bentficitt ! Undt crgi) ijla que fo fides ? ' 
TlTidt htc innumtTab'tiia, eculos, aures C7 animum muUentia T 
Vndt ilia litxuriam quoque irifirutns cofia ! Ni^ue mim ncetjft- 
tatiifi! taniummod'o nojlns pro-v'ifum eft : ufqut m dtlici/ts ama- 
mnr. Tot arbufla, nen uno mado fruglftra, tot herhe fatularet, 
ttt varieltttis tiiorum, per lolum annum digifii, ul inerli quo- 
que fortuita Itrm alimcnta fribertnl. Jam antmalia omnii 
gcntr'ti, alia in ficcD, &C. ' ut emnh rerum neiurn pars tri- 

iuium atiqatid nehii conferrit. Senec. de Bcnef. 1. 4. c. j. 
ubi plura vide. 

H'tc, ttbi habilamus non iniermiitU fun tempore Calum nitef- 
tere, arberis fratntefitre . lum muliitudincm ftcudum fariim 

Ad vefftndum, partim ad cultus agrorum, partitn ad vihenditm, 
fartim ad corpora •uefiienda ; homtntmaue ipfum quafi contirn- 
flaiortm exit ae deorufn, ifforumque cultoretn. • Hti tgi' 

tur, & alia innmnerabilia cum cernimus, pojfumufne dmbitare, 
quia his frxfit aliquis -utl Efeifar, fi hat nata fitni, ut Flateni 
videiur : vet fi ftmptr futrml, ut Ariftottli placet, Medirator 
lanti opirii CJ- mitntris t Ciccr. Tufc. Quaft, I. i. c. 18, 2,9. 

fi) Sunt 17 gentium differentia non mtdiccres qua con- 

timpiatia aufert rurfus netad ipforum animalinm natural, inge- 
tiitsfqat lis vtl certieres merbtrutn omnium medicinas. Enint 
•vefo rerum omnium Parens, nullum animal ad hoc tantum tit 
fafctretur, aut alia /atiaret nafci voluit -■ Ariefqm falittares ii^ 
n/interit. Flin. N. H. 1 17. c 13. 

r creation 
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Creation and Pleafure. But the Munificence of the 

Creator is fuch, that there is abundantly enough to 

Sipply the Wants, the Conveniencies, yea, almoft 

he Extravagancies of all the Creatures, in all Places, 

11 Ages, and upon all Occafions. 

And this may ferve to anfwer an Objedion againft 

^^e Excellency of, and Wifdom ihcwed in the Crc- 

Bltion i namely, Whut need of fo many Creatures (c) ? 

Pavticularly of fo many Infefts, fo many Plants, 

and fo many other Things ? And cfpecialiy of fomc 

of them, that arc fo far from being ufeful, that 

they arc very noxious; fome by their Ferity, and 

others by their poilbnous Nature, (iff ? 

To which I might anfwer, that in greater Varie- 
ty, the greater Art isfeeui that the fierce, poi- 
fonous, and noxious Creatures ferve as Rods and 
Scourges to chailifc us (i/J, as means to excite our 
Wifdom 



(<) This was no very eafy Quefton to be anfwered by Tuch 
as held, ihil all Thittgi mere nrnde for Man, as muft of the 
Ancients did ; i% Anjiotle, Seneca, Ciciro ind Pliify, (to name 
only fome of the chief J. And Cicero cites it as the celebrated 
Ckryfpfus'i Opinion, Prtclar'e tnim Chrjfip^us, dieranaia 
ejji Homiaum Cauti, v Deorum. De fit. hii. v fat. I. 3. 
And in his De Nai. Dtor. I. L. fin. he feriouny proves the 
World it felf lohavc been made for the Gods and Man, and 
all Things in ihe World to have been made and contrived for 
The Benefit of Man (faraia CP* in-zienia aj fruilum Homininti, 
arc his Words). So Pliny in his Preface to his 7''' Book faiih. 






Nature made all Things for Man ; but tlien he makes a doubt, 
whether flic (lieived her felf a more indulgent Parent, or cruel 
"itep-Mothcr, as in BoctlV. Chafi. 11. Jjcfe 1. Butfince the 
*'orks of God have been mote difcovered, and the Limits of 
Univerfc have been found to be of infinitely greater Extent 
in the Ancients tuppofed them; this narrow Opinion hath 
lecn exploded. And the Arfwer will be found eafy to ihcfc 
Qaeftions, Why fo many ufelefs Creatures? In the Heavens, 
Why fo m»ny fist Stars, and the greateft part of them fcarce 
vifible ? Why fuch Syftcms of Planets, as in Jupiter, Saturn, 
&c. {Sec mj Afire-Theology.) In the Earih and Waters, Wh/ 
|a many Creatures of no ul'e to Man ? 

(rf) iiec miniis clara txiiii doeumenia funt itiam ex contem' 

rndit anivfalibifs, M. Varro author til, a cunifl^' 
- £4 ' 
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^B Wifdom, Care, and Induftry, with more to the 
^H,ranie piirpofe. But thefe Things have been fully 
^H Urged by others ; and it is fufficient to fay, that this 
^K; ^- great 

^^P in Hifpania op'idum, i talfii in Thijfalia : ai ranis ci-viiatim in 

^^ Galiia pulfam, ah Ucaftii in Africa, : tx Gyam, CycUdum in- 

fuld, incalas m maribui fugatos ; Sn Halm AmycLai k ftrftn- 

titm dilatas. Citra Cyaamol^iis JEihiopas laii dtjerta regie tjl, 

A fcorfionibus c folfugu ginie fullalA : c k fcelapendris abailo! 

^1^tritnfc!, author ejl iheajihraflui. Plin. Nat.Hifi. 1. 6. c. 19. 
To ihcfc Initanccs may be added, the Plague they fomc- 
timcs fiiffcr ffom a kind of Mice (they call Liming, Ltrnin- 
gtr, L*mmti, &!.') JQ Norway, which eat up every green 
Thing. They come in fuch prodigious Numbers, that they 
fancy them to fall from the Clouds; but 0/ Magnus, raihcr 
thinks they come from fome of the Iflands. Hijl. t, 8. i. 1, If 
the Reader liath a mind to fee a large Account of them, with 
i DiipuEe jbout their Generation, a handfome Cut of them, 
with the I'raycrs, and an Exorcifm againfl them ufed in the 
Church of Romi, I fliall refer him, (it being too tedious to 
recite in thefe Notes) to Muf^um Wormian. 1, 3. c. 13. 

Sjuare paiimur multa mala a creatura quam fecit Dem, niji 
quia tjfendimiu Dcum T — Depmna lua ftecatum tuum accufa, 
non judicem. Nam propter Supirbiam tnfiiluit Deui crtaturam 
ifiam mintmam ^ abjeeliffimam, ut if/a not torquerit, ut ciim 
fuptrbus fuirit homo, ty fe jallaveril advtrfas Dtum, -r- eum 
fiittxerii, Pubcihui [ubdatur. ^'idifl, quid It infias humanA 
fuperbiil — Puticibiii rejifie, at dormias. Cegaofct qui Jis. Nam 
pTOpStr fnptfbitim nojiram domandam • criata ilia qu£ molt' 

fia funt : ptpuiiim I'haritonis fuperbum potutt Deut dsmari di 
Vrfti, de &c. MHfi.as V Ranas iltis imtnifil, ut rebus vilijfmis 
fuperbia doma--elur. Omnia ergo per ip/um . faila funi ; 

».pfint ipfo faSium eji nihil. Auguft. Traift. i. in S. Johan. 
'- But aklmugh the infiniteiy wife Creator haih put it in ihe 
'power of (udi vile Animals to ctiaftife us, yet hath he (Iiewed 
to lefs Wildom and Kindnefs in ordering many, if not moil 
of them fo, as that it Ihall be the in Power of Man, and other 
Creatures to obviate or efcape their Evils. For, bcfides the 
noble Antidotes afforded by Minerals, VegetaHes, vc. many, 
if not mofl of our European vcnemous Animals carry their 
Cure, as well as Poifon, in their own Bodies. The Oil, and 
1 doubt not, the Body of Scarpient too, is a certain Remedy 
againfV its Stroke. A Bie, Wafp, or Hornet cruflied and rub- 
bed, and bound upon the Place, I have always found to be a 
certain Cure for the Sting of ihofe Creatures. And 1 queitioj^ 
jiot, but ihe Flefti, cfpecially the Head of Vipirt, would be 
found a Remedy for their Bites, 
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great Variety isamoftwifc Provifion for all the Ufes 
of the World in all Ages and all Places. Some for 
Food, fome for Phyfick (■?), fome tor Habit,uion, 
fomefor Utenfih, fomefor Tools and Inlfrumentsot' 
Work, and fonne for Recrcatiiin and Pleafure, cither 
to Man, or to fome of the inferior Creatures them- 
fclves i even for which inferior Creatures, the li- 
beral Creator hath provided all Things nectHdiy, or 
any ways conducing to their haj-py, coinfoi table 
living in this World, as well as foi \Un. 

And it is manifcft, that all the Crcaiures of God, 
Beafts, Birds, Infers, Plants, and every other Gcsaf 

Our Viptr-Caichtrs have a Rimedf in vihith ihiy pUct f» 
grtat Con/ideBre, ai la ke no men afraid «J iht Bin [of a Vi- 
per], than of a cummen Pun^ure, immediately curing ihem- 
felves by iht Afflicalhn of thtir Spicifick. Ihinhouihihey keif 
A treat Seeril, I havi uptn ftriii Enquiry found to be no other 
than Axungta Viperina, frefeni'.y rubbed imo the Wound. This 
Remedy the learntd Doftor tried himfclf with good Succcfs 
in a young Dog that was billen iu the Nofc. Vtd. Mead of 
poifins, p. 19. 

And as to the means to efcapethe Mifchicf of fucb noiiotij 
Animals, befidts what m:iy be effefled by the Care, Induftry 
and Sagacity of Man ; fome of them are To contrived and 
made, as to give Warning or Time to Creatures in danger 
from them. Thus, for Inflance, ihe Raitle-suaki, the mod 
poifonous of any Serpent, who darts lis poifonous Vapouri 
to fome diftance, and in all Probability was the E^iftifk of tha 
Ancients, faid to kill wirh its Eyes, this involunraniy gives 
TvarniDg by the Rattle in its Tail. So the Shark, the mod ra- 
pacious Animal of the Waters, is forced to turn himfelf on 
his Back, (and thereby gives an Opporiuniiy of Elcapc) be- 
fore he can catch'his Prey. 

(«J Hte fela Katun flacuerat tffi Tcmedia para,ta -vulga, in- 
ytntu fac'dia, at fim imftndio, ex quitHi ■vivimui. Popexfrau- 
Jes hominHm Cf ingeniarum capture ojjicinai invettire iflas, m 
^uihus fun euiq«e homiai vxnalii pramittitur -vita. Statim tato- 
foplienes a" mifiurt inexplUaliiUs decanlantur. Arabia atqut 
Jndi* in medio iliimantur, ulcerique patvo miikma a Rubra 
mari imfntatur, cam remedia vera queiidii pauperrimu! q»ifqut 
tantt. Flin. 1. X4' <^- l- 

'Non fponie fua ex leUure gertninant Htrbs, ^Keeemra ijucf- 
• ewque morbos atcomtBodt funt ; fed ee •volani^ie Opificn, ad 
piifirtm utiUtatem prodaild funt. Bafil. Afcet. Tom, i. 
Contolt here, Bsoi X. ]^ote ;;, 114, if. 
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have, or may have, their fevcral Ufes even among 
Men, For although in one Place manyThingsmay 
lieneglefted, and outof Ufe, yet in other Places they 
may be of great UI'c. So what h«h fcetned ufdefs 
inoncAgc, hath been received in another; asallthe 
new Dilcoveries in Phylick, and all the Alterations 
in Diet do fuiHciently witnefs. Many Things a](b 
there are which in one Form may be pernicious to 
MaOi but in another, of great Ufe. Therearemany 
Plants (/), many Animals, many Minerals, which 
in oncForm detiroy, in another heal. The Cajfada 

Plant 



(f) Among poifonous Vegetables, none more famous of old 
tlian Htmlock, accounted at this Day alfo very dangerous to 
Man, of which there are feme difmal Examples io our Phil. 
Iranf. W$pfer, &c. But yet ihisPIant isFood fur Goflfi, audits 
Seeds to SH/dn/i ; andasGa^eafaiib, toS;flri;»iiaIfo. Neither 
is this, fo pernicious a Plant, only Food, but alfo Phyfick to 
Ibme Animals, An Horfe troubled with the Turc-j, and could 
not be cnred with the mod famed Remedies, cured himfclf 
pf it in a Iliott Time, by eating Htmhck, of winch he eat 
Srccdily. Vid. Phil. Tr»nf. N». 131. And a Wemm which wm 
tMftd ttf tht PU^itc, hit waateJ Sltep, did vtiih -vtry good Ef- 
ftil tat Hemlockforfime limi; riil faliwz ill again of a F»- 
■vtr, »nA having lift tfthi Vfe of this Remidy, he [Nic. Fonta- 
BUS] tadeavaured la profur) htr Refi by rcptated Dafes ef Opi- 
um. Vihirh had no Operation, lilllht Help of Cicuta was again 
laSedinwith dijired Sueeefs. Meadof Poir.p.144. 

And not only Hemlock, but many other, if not moll Plants 
accounted poifonous, may havetheirgreat Ufe in Medicine: Of 
which tike the Opinion of an able Judge, my ingenious aoj 
learned Friend Dr. Tancred Robtnfon, in a Letter I have of his 
to the late great Mr. Rdy, of Ko-v. 7, 1604, vii. Acccrding t» 
^y Promifi, I hert ftnd you a few Obfervamns concerning fame 
Planti, feldom ufid in Medicine, biing tjieimci foifonoMs, whick 
^ truly torTeiUA, or txaitl') dofid, may ferhafs prove the mofi 
fslHfrful and efeHiial Medicines ytt known. Having then given 
an Account of fome of their Correflives, he gives thefe fol- 
lowing Example!, iiit. r. The Helltbores incorf crated with a Sa- 
fe, or AlMy-Salt) alone, are fuecefsjul Rimtdies ja Ejiilepfies, 
Vertigo's, Palfus, Lethargies, and Mania's- De/ » 9j. f* ^/J. 
1. The Raiiic. A^ari. Citult, and the NapeUa$, in Agues ani, 
feriodieai Pains. Dof. 3j. to tJ?. 3. The Hyofcyamus in Ht- 
morrhagies, 'JisUnt Heats and PirtHrbation of tht Blood, anit'dk 
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Plant unprepared poilbnerh, hut prepared, is tfie 
very Bread of the IVeft-Indiei [g). f^iptrs^niiScof-fi' 
erjs, and many Minerals, as deJlruflivc us [hey aic xu 
Man, yet afford him ionic of his beft Mttlicinc^ -' 
Or if there be many Things of little, imme.i-irc 
UfeioMan, in this, or any other Age; yertooi.i.?r 
Creamres they may afford Food or Phylicli', or he m- 
fome ncccfiiiry Ufe. How many Trees and Plants, m v, 
even the very Carcafes of Animils, yci, the very 
Dull of the Earth (/;), andthemollretufe, contemp- 
tible Thingsto be met with ; I fay, how many fuch 
Things are either Food, orprobubly Mcdicmc to ma- 
ny Creatures, afford them Retreat, are Places of Ha- 
bitation, or Matrixes for their Generation, as fliall be 
ihcwcd in proper Place? The prodigious Swarms of 
Infefts in thcAir,and in the Waters, fmany of which 
maybeperhapsatprefcnt of nogieatUfetoMan) yet 
are Food to Birds, Filhcs, Reptiles, lnfe£ls ihcmfelves, 
and other Creatures (i), for whofe happy and comfort- 
able Subfiftencc, I have faid the bountiful Creator 
hath liberally provided, as well as for that of Man. 

ff in aU%ri»l iafiammstitns. Dof. 5j. U 5/f. 4. The Strnen Stra- 
monit is a t/cry goad jinodyne, ufefiil in Vigilia'i, Khmmatijrus^ 
Wyftcnck Cafes, in all iht Orgafms cf the Blond or Spmn, a»4 
•uihire-evtr there is an lndic»tion far a Partgorick. DnJ'.'^], to^. 
5. Eialirium ihm correiled, may be given from gr. x.to XV. i» 
Hydrofical Cafes, viilhontany fenfibU S-uacuation or Difiurianee. 
Sb may the Soldaneilu and CratieU in greatir Di'Jis. 6. Opi- 
um correilei as afore-meationed, lofei its Nartotiek Faculty, and 
may be given -very fafily in great Dofei, and proves more than 
ufuaUy prevalent in Cenvulfive Cafii, Fluxes, Catarrhs, an4 
tUipainfitl Paraxyfms, BiC. 

(g) It is of the mojl general Uft of any Provifian all OTJtr fhe 
Weft-Indies, efftcially intht hotter Parts, andii ufidto yiilu'al 
Ships. Dr.Sloan'fNat. Hift. oiJ<maka,VQ\.i. Chap. j. 5. u- 

(A) I have (hewn in the Phil. Tranf that the Pcdiculits fati- 
dicus, Moriifaga, Pulfatorius, oc Deaih-IVatch there dcfctibcd,* 
feedeth upon Dull; bm that this Dull they cat, is powdered 
Bre»d, Ftiiits, or fuch h*kc Duft, not powdered Eanh ; as is 
roanifeft from their great Diligence and Curiofity ialiuiiiing 
Unonglhe Dull. See more in Phil. Tranf. ti°. ipi. 

(A riJ. BooklV. Chap. n. 
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BOOK III. 

Of the Terraqueous Globe in particular^ 
more efpecially the Earth. 

HAving thus taken a general Profpeft of our 
I Terraqueous Globe, I fhali in this Book 
I cometo its Particulars. But here wehave 
I ruchanimmenfe Variety prcfentmg it felf 
to our Senfes, and fuch amazing Strokes of Power 
and Wifdom, that it is impoffible not to be at a 
Stand, and very difficult to know where to begin, 
how to proceed, or where to end. But we muft 
however attempt. 

And for the more clear and regular proceeding on 
this copious Subjeft, I fhall diftribute the Globe in- 
to itsown grand conftituent Parts, 

I, The£(jr//j and its Appurtenatices. 

II. The ff^aters and Theirs. 

The firft of thcfeonly, is what at prcfent I fliall 
be ableto take intothis Survey. 

AndinSurveying ihcEarth, I intend, 

I. To confidents conftituent Parts, or Things 
peculiar to its fclf. 

z. The Inhabitants thereof, or the feveral Kinds 
of Creatures that have their Habitation, Growth, 
or Subfittence thereon. 

I. As to the Earth it felf, the mod remarkable 
Things that prefcnt themfelves to our View, are, 

K. Its 
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1, Its various Moulds and Soils. 

2. Its ieveral Strata, or Beds. 

^. Its very Subterraneous Paflages, Grotto's and 
Caverns. 

4. Its Mountains and Vallies. 



CHAP. I. 

Of the Soils and Moulds in the Earth. 

TH E various Soils and Moulds are an admirable 
and manifeft Contrivance of the All-wife 
Creator, in making this Provifion for the various 
Vegetables (a\ and divers other Ufes of the Crea- 
tures- For, as fome Trees, fome Plants, fomc 
Grains dwindle and die in a difagreeable Soil, but 
thrive and flourifti in others j fo the All-wife Crea- 
tor hath amply provided for every Kind a proper Bed. 
If fonsc delight in a warm, fome a cold Soil} 

(«) It is not to bcJoubted, ihit although Vegetables delight 
in peculiar Suils, yet they owe nor thtir Life and Growth to the 
Earihitf.lf, bmio fomc agtceablejmcesor Salts, c/c. reliding 
in the Eaiih. Of this [lie great Mr. Bsyl h»lh given us (omc 
good Experiments. He ordered his Gatdencr to dig up, and 
dry in an Oven fome Earth fit for the Purpofe, tu weigh it, 
and to fei therein fonic Squajh Seidi, (a kind of Indian I'om- 
pion). The Seeds when fown were watered with Rain or 
Spring-water only. But alihcmgh a Plant was produced m one 
Experiment of near 3 I. and in another of al'ovc 147, yet the 
Earth when dried, and weighed again, was fcarcc diminiflicd 
at aU in its Weight. 

Another Experiment he allcdges is of Htlmoni's, who dried 
200 /, of Earth, and therein planted a Willow weighing 5 /, 
which he wa;ered with Rain or diftiiled Water; And to fc- 
cure it from any other Earth getting in, he covered it with a 
perforated Tin Covet. After five Years, weighing the Tree 
with all the Leaves it had botn in that time, he found it to 
weigh 169 i i Ounces, but the Earth to be dimmillied onl/ 
about z Ounces in its weight. Fid, BayCs Sii^t. Chym. Part 
a. fa^. 1 14. 

■ ■ . fonie 
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fomc in a lax or Tandy, fome a heavy or clayic Soil j 
fome in a Mixture ot both. Tome in this, and that 
and the other Mouldj Toine in moifl, fome in dry 
Places {h) s rtiH we find Provifion enough for all 
ihefe Purpofcs ; Every Country abounding with its 
proper Trees and Plants (f), and every Vegetable 
fliurifhing and gny, fomcwhere or other about the 
"Globe, and abundantly anfwering the Almighty 
Command of the Creator, when the Earth and Wa- 
ters were ordered to their peculiar Place, Gen. i. ii. 
jfnd God [aid. Lei the Earth bring forth Grafs^ the 
Herb yielding Seed, and ibe "Tree yielding Fruit after 
bis kind. All which we actually fee is fo. 

Tothis Convenience which the various Soils that 
coat the Earth are of to the Vegetables, we m'ay 
add their great Ufe and Benefit to divers Animals, 
to innny Kmdsof Qj^i^driipcds, Fowls, Infe&s, and 
Reptiles, who make in the Earth their Places of 
Rcpofe and Reft, their Retreat in Winter, their 
Security from their Enemies, and their Ncltsto rc- 
pofe cheir Young ■, fome delighting in a lax and per- 
vious Mould, admitting them an eafy Paflage j and 
others delighting in a hrmer and more folid Earth, 
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(ej N« vera Terrt ftrrt omnit omnia po^uvt. 
Flumhibui Salicii, cra^fqUi paludibm Alni 
iJafcanlur; flirila jaxcfis monlibHS Orn't: 
LUuth Myricih Utijfima: Jiuique aferlot 
Saetkus aruat collts: Aquihnem <y fr'igtra Taxii,' 
jiffiet c^ ixirimis damnum cultoribut orttm, 
Etafqut dtmoi ylraium, fiHofque Cthnfs .- 
Divij* atboritMs ^airit, &c. Vir. Georg. L. 2, 



I 



that 



Chap. U. Of the Strata of, &c. (fj 

that will better fccurc ihem againft Injuries from 
without. 



CHAP. If. 

Of the various Strata or Beds ohjervable 
in the Earth. 

TH E various Strata or Beds, although but lit- 
tle different from the laft, yet will defervc a 
diltinft Confidcration. 

By the Strata or Beds , I mean thofe Layers 
of Minerals (a), Metals (i), Earth, and Stone (r), 
lying under that upper Stratum, or Tegument 

of 



{a) Aliho' Minerals, Metals and Stones lie in Beds, uid 
have done fo ever fince Noah'i Flood, if not from ihc Crea- 
tion : yet it is greatly probable that (hey have Power oi gruw- 
ing in Ihcir refpciiive Beds ; That as the Beds ate robbed aod 
emptied by Miners, fo after a while they lecruit again. Thus 
Vi'rial, Mr.Bojhhinks, will |row by the Help of the Air. So 
.^/«»jdolh thcfarae. Wtan effund (he faith) Iry fht txptri- 
rnceii Agricola, Ti»t the Eanh ar On ef A\aTa, biing robbid «f 
ii! Sail, will in tr»H of Time reeavtr it, by being txpafed te the 
Air. Boyl'i Sufpic. about fome Hid. Qual. in the Air, p. iS. 

{b) As to the Growth of Meiah, there is great Reafon to 
iufped thai alfo, from what Mr. Boyl hath allcdged In his Ot- 
fervaliens about tht Growth of Metals : And in his Sctpt. Cbym. 
Part 6. /«j. 361. Compare alfo Hakewil's Apok pa^. 164, 

And paiticularly as to the Growth of Iron, to the Inftan- 
ces he gives from Plmy, Fallofius, Ctfalpinm, and others; 
we may add, what is well known in (he ForeH of Bean in 
CUuctHirfbirt : That the belt Iron, and mod in Quantity, 
ihat is found there, is in the old Cinders, whith they melt g- 
ver again. This the Author of the Addiiitns 10 GloHte/ier- 
Jhiti in Cambd. Brit, of the lafl Edition, p. 145. attributes to 
'' RemilTnefs of the former Mclteri, in not cichaufling the 
: : But in all Probability it is rather to be attributed lo the 

iw Impregnations of the old Ore, or Cinders, from the 

ir, 01 from fame fcminal Piindnle, or plaftick Ouslity ia 
Ihe Oie il fclf. r 1- v< 7 

(e) A5 for the Growth of Stone, Mr. Seyl gives two In- 
flaoces. One U that famous Place Sulrance, called Los Cavts 
GoHtkri 
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of the Earth laft fpoken of, all of a prodigious Ufe 
to Mankind : Some being of great Ufc for Build- 
ing jfome fcrving forOrnamenti fomc furnifliing 
m with commodious Machines, and Tools to pre- 
pare our Food, and for Veflcis and Ucenfils, and for 
multitudes of other Ufes} fome fcrving for Firing 
to drefs our Food, and to guard us againft the In- 
fults of Cold and Weather ; fome being of great 
Ufe in Phyfick, in Exchange and Commerce, in 
manuring and fertilizing our Lands, in dying 
and colouring, and ten thoufand other Conveni- 
ences, too many to be p;irticularly fpoken of; On- 
ly there is one grand \iic of one of thefe Strata or 



Gtuthril : where the IVatir falling from the uffer Part! of 
tht Cave IB the Ground, doth priftnlly there (ondiafe ivto lit- 
tle Stones, of fueh Figure! as the Drofi, falliugeiihcr fcveraltj, 
4r u/Kti etii anaiher, and caagulanng freftntty into Stents , 
tbunce fa exhibit. Vid. Sccpt. Chym. pag. 36a. 

Such like Caves as thefe I hsivc my felf met with in Eng- 
land; pirticuUrly on the very Top of Bredon-Hitl in Wer- 
etfiirjhiri, near the Precipice, facing Perjhore, in or near the 
oil] Fort re rs, called Bembjbury-Camp ; 1 law Tome Years ago 
fuch a Cave, which (if 1 iii)T-remember not) was lined wirb 
thofc SiaUUic»l Stones on the Top apd Sides. On ihe Top 
Ihcy hittig like Icicles great and fmall, and many lay on (he 
Ground. They Teemed manifeilly to be made by an Eifuda- 
tion, or ExniUaiion of fome petrifying Juices out of the - 
rocky Earth there. On the Spot, I thought it might be 'from 
the Rains foaking through, and carrying with it Impregnati- 
ons from the Stone, the Hill being there all rocky. Hard by 
the Cave is one or morevaft Stones, which fif I miftake not) 
are incrudiied with this Sparry, Staladica! Subftance, if 
not wholly made of it. But it is fo many Years ago fincc I 
WIS at the Place, and not being able to find my Notes about 
it, I cannot fay whether the whole Stone is (in all Probabili- 
ty) Spar, (as 1 think it is,) or whether I found it only cafcd 
over with it, notwithftanding I was very nice in examining it 
IhcQ, and have nowfomeof theFragmeotsby rae, confifting, 
among other (Lining Parts, of fome tranfparent angular ones. 

The other Inflance of Mr. Boyl, is from Linfchocen, who 
faith, that in the Eafi-Iudies, when they have cleared the Dia- 
mond Mines of all the Diamonds, In a few Tears Time they 
fatj hike fame Place new Diamonds frtdMed. Biyl. Ibid. 
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Beds, that cannot eafily be omittcJ, and tliat is, 
thofe fubterraneous Strata of Sand, Gravel, and 
laxer Earth thtit admit of, and facilitate the Paflage 
of the fwcct Watevs {d\ and may probably be the 
Colanders whereby they are fwectencd, and then at 
the fame time alfc convcy'd to all Parts of the ha- 
bitable World, not only through the temperate nrd 
torriJZoncs, bat even the fartheft Regions of the 
frozen Poles. 

That thefe Strata are t)xc principal PaJJages o? the 
fwect Fountain-Waters, is, I think not to be doubt- 
ed, conGdering that in them the Waters are well 
known to pafs, and in them the Springs are found 
by thofe that feck for them. I fay, the principal 
Paflages, bccaufe there are other fubterraneous Gurs 

I and Chanels, Fiflures and Paflages, through which 
piany Times the Waters make their way. 
Nowthatwhich in a particular mannerdoth fecm 
zo me to manifeft a fpecial Providence of God in 
r the 

{d) It is not only agreeable to Rcjfan, but 1 am ta\i by 

Perfjns convcrfant in digging of Wells ihrou'hout this Coun- 

ly of Egcx, where I live, ihit tlie furell BeJs in which ihey 

find Witer, are G raw/, and a coarle, dark coloured Sand; 

which Beds fcldom fail to yield Picnty of fweet Water: But 

for Clay, they never find Water therein, if it be a ftrong, ftiff 

clay ; but it It be Ian and Tandy, romctimes Springs are found 

in it; yet fo weak, that they will fcarcely Terve the Ufes of 

^^the fmalleft Family, And fomctimes they meet with thofe 

^^KBeds lying next, under a loofc, blick Mould, ( which, by 

V^V^cir Defetiption, I judged to be a fort of oazy, or to have 

' ' die Refemblancc of an ancient, raflif Ground,) and in that 

Cafe the Water is always naught, and Rinks. And laflly, A- 

nothet I'ort of Bed ihey find in Ejftx, in rhc elayie-Lands, 

particularly that part called the Rodinp, which yields Plenty of 

fweet Water, and that is a Bed of white Earth, as though 

made of Chalk and white Sand. This they find, after ihey 

have dug tbioiigh forty, or more Feet of Clay ; and it is fo 

tender and moill, that it will not he upon the Spade, but they 

arc forced to throw it into their Bucket with iheir Hands, oc 

with Bowls ; but when it comes up into the Air, it foon be- 

comes an hard white Stone. 

K g ^ 
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the repoficing thefc watery Beds is, thar tliey fhould 
be difperfcd all the Wo'rld over, into all Countries, 
and alnioft all Trads of Land : That rhey fhould 
fo entirely, or for the mod parr, cnnfift of lax, in- 
cohering Earth, and befo feldom blended with other 
impervious Moulds, or if they are fo, it is common- 
ly but accidentally j and that they are intcrpofed be- 
tween the other impervious Beds, and fo are as a 
Prop and Pillar to guard them off, and to prevent 
their linking in and iliutcing up the Paflagcs of the 
Waters. 

The Time when thofe Strata were laid, was doubt- 
Jcfs at the Creation, -when God /aid (Gen.i.p.) Let 
tire Boaters under ths Heaven be gathered together un- 
to me Place^ and let the dry Land appear ; or clfe aC 
the Deluge, if, with fome fagacious Naturalifts, 
■we fuppofe the Globe of Earth to have been diflbl- 
ved by the Flood {e). At that Time (whatever it 
was} when the terraqueous Globe was in a chao- 
tick State, and the earthy Panicles fubfided, then 
thofe fcvcral Beds were in all Probability repofitedin 
the Earth, in that commodious Order in which 
they now arc found ; and that, as is afferted, as- 
cording to the Laws (/) of Gravity. 



Thus much for the Variety of Beds wherein the Waters 
are found. That it is in ihefc Beds only or chiefly the Springs 
run, is farther manifeft from the forcible Eruption of the Wa- 
ters fometimes out of thofe watery Beds. Of which fee 
chap. 4. Holt {k). This Eruption (hews, that the Waters 
come from fome Eminence or other, lying at a Diftance, and 
being dofely pent up within the -tvaiiry Stratum, by the dayic 
Strata, the Waters with force mount up, when the Sttac* 
above are opened. 

(t) V. Dr. SVoodtaard's ElTay, Part 1. Stino's Prodr, o-c, 
(/■) Id. ib. fai- 18. and 74. But Dr. Ltigh in his Na:. Hila- 
ry of Lancafhire, fpeating of (he CoaJ.pils, denies the Strata 
to lie according to the Laws of Gravitation, faying the Strata 
arc a Bed of Marie, afterwards Frie-Stcni, next Iroa-Sioni, 
then Caal, oi Ktrinii Wine, then fome other Siriita, and again 

CbM, t7C 
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But upon ■ Itridler Enquiry into the Mitter, finding I had 
reafon to fufpedt that few. if any, xflu^lly had tiled ihc Ex- 
periment, I was minded to bring the Thing to Ihe Tell of 
EKperiment my felf; and having an Opportunity, on jlprit 
II. 1711. I caured divers Places lo be bored, laying the fe- 
veral Strata by themfelves ; which afterwards I weighed wub 
all Striflnefs, fiift in Air, then in Water, taking Care that no 
Air-bubbles, vc. might obftruiS the Accuracy of the Experi- 
ment. The Rcfult was, that in my Yard, the Strata were 
gradually fpeciticjlly heavier and heavier, the lower and low- 
er they went; and the upper which was Clay, was confide* 
rably fpecifically lighter than the lower Stratum ; whicli wai 
firft a loofe Sand, then a Gravel. In which Siruum princi* 
paliy Ihe Springs run that fupply my Well. 

But in my Fields, where three Places were bored (to no 
great Depth) I found below the upper (fuperficial stratum) i 
deep Bed of Sand only, which was of dlnerent Coiouis and 
Confi/ience, which I weighed as before, together with the 
Virgin-Mould; but they were all of the fame, or nearly the 
fame fpecitick Gravity, both out of the fame Hole, and out 
of different Holes, although the Sand was at laft fo gravelly, 
tbat it hinder'd our boring any deeper. 

Upon this, fearing lelt Tome Error might be in the former 
Experiments, I try'd them over agi:n ; and that with the 
fame Succcls. 

After this, I made fome Experiments in fome deep Chalk* 
Pits, with the Flints, Chalk, cs-c. above and below; but the 
Succefs was not fo uniform as before. 

Acquainting our juftly renowned S. S. with ihefe Experi- 
ments, they ordeied their Operator to experiment the Stratd 
of a Coal-Pit; the Succefs whereof may be feen in PhihJ, 
Tranf. Nr. 336, 
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Of the Subterraneous Caverns, and the fll^ 
Volcano's. ^■-' * 

I Shall take notice of the fijbterraneous Oavernsj 
Grotto's and Vulcano's, bccaufe they are made 
Hn Objeftion (») againft the prefent Contrivance and 
Stiudurc 



(fl> Neraff dixeril lerrtm fukhriorem ejfe (f»W eevirnofa Jit, 
fiiad dihifcai in mniiii l«eh, quid difruft* fivhs fa' fft" 
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Snii^ture of the Globe. But, if well confidered, 
they will be found to be wife Contrivances of the 
Creator, ferving to great Ufcs of the Globe, and 
Ends of God's Government. Befides many ieacr, 
grand Funftions and Operations of Nature in the 
Bowels of the Earth, that in all Probability thefc 
Things may miniiter unco, they arc of great Ufe to 
the Countries where they arc {b). To inftance in 
the very worft of the Things named, viz. the 
yuham'i and ignivomoiis Mountains ; although 
they arc fome of the moll terrible Shocks of the 
Globe, and dreadful Scourges of the finful Inhabi- 
tantsthereof, and may fervc them as Embk-ms, and 
Prefages of Hell it felf ; yet even ihcfc have their 
great Ufcs too, being as Spiracles or Tunnels {c) to 
the Countries where they arc, to vent the Fire and 
Vapours that would make dii'mal Havock, and of- 
tentimes aftually do fo, by dreadful SuccuffionB and 
Convulfionsof thcEarth. Nay, if the Hypothefis 
of a central Fire and Waters be true, thcfe Out- 



mvlbus -, iifque nulla efdint difpafilis, nuita forma -■ ntc qu4 a- 
liud (catineant quam itntbrai £7 fordis ; undi gravei u" f'fi'f*- 
ri. ixhaUs'ums, tirr* titotus, tkc. BuiQct ubi fupr. c, 7. 
. (b) The Zirchttitzir Sea in CarnioU, is of great Ufe to the 
Inhabitants of that Country, by affording them Fi(h, Fowls, 
Fodder, Seeds, Deer, Swine, and other Beafls, Carriage for 
ilieir Goods, C7«. Vid. Phil, Tranf. Sr. ipr, &c. or Lowih, 
jibridg. Vol. 1. f. 306, &c. where you have put together in 
one View, what is difpetfed in dtTers of the Tran/,u^ion3. 
This Sea or Lake proceeds from fome fubtetranesus Grotto, 
or Lake, as is made highly ptobable by Mr. t'aivitfor, ibid. 

The Grotto Podfetfihia may be another Inilance, that the 
letj fubterraneous Lakes may be of Ufe, even to the Inha- 
biiaots of the Surfaccabove : Of which fee Lowth. ubi fupr. 
fug.^iT. .5(«rw(«i alfo may be confultcd herein his Phiiof. Ee- 
ieli. Exir$it. 11. dt Terrt mat. particularly in Chap, 3. fome 
of the molt emiaenc Spccus's arc enumerated, and fome of 
their Ufes. 

{c) Crebri fpteui [remedium} frtbtnt. Prttcenceptum tnim 
fpirimm ixhalant : quod in ctrrii nttAtur tfpidis, qut minitt quit' 
iutniar, eribrii ad tUtv'um mmmlis (avaia. f Uo. Hifl, Nat. 
ifb. I. cap. 81. 
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lets feem to be of greatcft Ufe to the Peace and 
Quiet of the terraqueous Gtobe, in venting the 
fubcerraneous Heat and Vapours ; which, if pent 
up, would make dreadful and dangerous Commoti- 
ons of the Earth and Waters. 

It may be then accounted as a fpcciat Favour of 
the divine Providence, as is obferved by the Author 
before praifed (rf), *' That there are fcarccly any 
*' Countries, that are much [annoyed with Earth- 
*' quakes, that have not one of ihcfe fiery Vents. 
*' And thefe, (faith he) are conftamly all in Flames 
*' whenever any Earthquake happens, theydiigorg- 
*' ingthac Fire, which whilft underneath, was the 
" Caufe of the Difafter. Indeed, (faith he,) were 
" it not for thefe Z)mrt«W(i, whereby itthusgain- 
" cth an Exit,, 'twould rage in the Bowels of the 
*' Earth much more furioufly, and make greater 
" Havock than now it doth. So, that though 
** ihofe Countiics, where there are fuch f^ulcatio'Sf 
" are ufually more or lefs troubled with Earth- 
*' quakes; yet, were thefe /^tf/fjinoV wanting, they 
** would be much more annoyed with them than 
" now they arc; yea, in all Probability to that De- 
*' gree, as to render the Earth, for a vaft Space 
*' around them, perfe£tly uninhabitable. In one 
" word, (faith he) fo beneficial are thcfe to the 
" Territories where they are, that there do noc 
*' want Inftances of fome which have beenrcfcued, 
** and wholly delivered from Earthquakes by the 
" breaking forth of anew /^«/fa«o there; this con- 
" tinually difchargiog that Matter, which being till 
*' then barricaded up, and imprifoncd in the Bowels 
« of the Earth, was the occafion of very great and 
" frequent Calamities". Thus far that ingenious 
Author. 

L(/i) IVefdward's Effay, Part 3. Ctn/ta. 13, 

F J CHAP, 
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CHAP. IV. 

Of the Msuntains and Valleys. 






TH E lad Thing Ifhalltalce notice of relating to 
the Earth, fliall be ihc Htlh and Falkys. Thefe 
the eloquent Tbeorifi owns to " contain Ibmcwhac 
*' augult and ftatelyin the beholding of them, that 
*' infpircth the Mind with great Thoughts and Paf- 
*' iions, that we naturally on fuch Occafions think 
*' of God and his Grcatnefs". But then, at the 
fame Time he faith, " The Hills are the greateffc 
** Examples of Ruin and Confufion; thattheyhave 
*' neithtT Form nor Beauty, nor Shape, nor Order, 
*' any more than the Clouds in the Air ; that they 
•' confift notof any proportion of Parts, referable 
*' to any Delign, nor have the leail Footrteps of 
*' Art or Counfcl". Confcqucntly one grand Part 
of this lower Creation, even the whole prcfent Face 
of our terraqueous Globe, according to this inge- 
nious Author, is a Work of mere Chance, a Struc- 
ture in which the Creator did not concern himfelf. 

Part of [his Charge I have already briefly anfwer- 
ed, and my Survey now leads metolhew, that the 
Mountains arc fo far from being a Blunder of Chance, 
a Work without Defign, that they are a noble, 
Wfcful, yea, a neccflary part of our Globe (a). 

And 



(a) Though thire 4rt fame that think Mouniaini to he a De- 
trmity to tht Earth, &C. )e( )/ will confidered, ihcy tviU it 
"fiH>i4 41 tnuch 10 conduct to tht Be/fuiy and Convinitncy c-f thf 
tmivirfi, at any cf tht ether Paris. Katun (faith I'liny) pnr- 
fofily framtd ihem for many txciUtnt Vfes; partly to lame the 
Vialtnce af greater Rivers, to Jlretigthtn certain joints viithia 
the V*ins and Bowels of tht Earth, to break the Ferce af.th^ 
SeaU Inundation, and for the Safety of the Earth's Inhabitantit 
whether Beafis or Min. That they make much for tht Frttt- '' 
RioH of Biafls, the j-falmifi tefiifiis. The higheft Hiils arc si 
Refuge for the wild Goats, aud th; Rocks foi Conies. Tht 

Kingly 
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And in the firft Place, as to the Bufincrs of Or- 
J nament. Beauty, and Plcafurc, I may appeal to all 
i, Men's Scnfes, whether the grateful Variety of Hills 
1 and Dales, be not more pleafing than the larpcft 
^.continued Planes. Let thnfe whomakc iitheir Bu- 
I'fincfs to vific [he Globe, to divert their Sight with 
pthe various Piofpccls of the Earth-, let thcie, I fay, 
"udge whether the far dillanc Parrs of the Earth 
would be fo well worth vifiting, if the Earth was 
Itvery where of an even, level, globous Surface, or 
I one large Plane of many 1000 Miles; and not ra- 
l ther, as now ic is, whether it be not far more plea- 
rCng to the Eye, to view from the Tops of the 
fMountains the fubjacent Vales and Stieams, and 
Lthe far diflani Hills; and again from the Vales to 
f behold the furrounding Moimtains. The elegant 
I Strains and lofty Flights, both of the' ancient and 
[modern Poets on tlicfe Occafions, are TeflimonJes 
|pf the Scnfe of Mankind on this Configuration of 
{the Earth. 

But be the Cafe as it will as to Beauty, which is 
fthe leaf! valurible Confideracion, we fhall find as to 
f Convenience, this Configuration of thp Earth far 
the mod commodious on feveral Accounts. 

I. As it is the moil falubrious, of great ufe to 

the Prefervacion or Rclloration of the Health of 

Man. Some Conftitutions are indeed of fo happy 

■^i Siicngth, and fo confirmed an Health, as to be 



Kingly Prefhit had Uktwift learnt the Safety af thofe by hii 
iw-a Exptrhnci, when In aifo -was fain to tnake a Mountain his 
SitfugtfrQm the Fury of his Majlir Saul, whs praftcuitd him in 
th* Wildirnift. True indeed, fuih Places ai ihtfe keep tht:r 
Niighhoitri foor, as hiing tnafl barren, but yes tbty preferve 
thim faft, in hting tnvjt fireitg ; vsitntfs ear unconijuersd 
Wales And Scotland. — — Wherefore agocd Author doth rightly 
ta.ll them Nature's Bulwarks, eajl up at God Almighty's Char- 
us, the Scorns and Curbs of -Jiileriou! Armies; which made the 
Sari)a;ians i» Curtius fa confident ofthiir own Safely, &c, Bi- 
fhop Wilti$'i World in ihe Moon, fa^, 114, 
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indifferent to almoft any Place or Temperature of 
the Air : But then others are fo weakly and feeble, 
as not to be able to bear one, but can live comfort- 
ably in another Place. With fomc, the finer and 
more fubtilc Air of the Hills doih belt agree, who 
are languiiliing and dying in the feculent and 
gro/Tcr Air of great Towns, or even the warmer, 
and vaporous Air of the Valleys and Waters : But 
conrrarywifc, others languish on the Hills, and grow 
lufty and ftrong in the warmer Air of the Valleys. 

So that this Opportunity of fhifting our Abode 
from the warmer and more vaporous Air of the Val- 
leys, to the colder and more fubtilc Air of the Hills, 
or from ihe Hills to the Vales, is an admirable Eafc- 
menc, Rcfreftiment, and great Benefit to the vale- 
tudinarian, feeble part of Mankind, affording thofe 
an eafy and comfortable Life, who would other- 
wife live mifernbly, languiih and pine away. 

2. To this falutary Conformation of the Earth, 
wc may add another great Convenience of the Hills, 
and that is, in affording commodious Places for Ha- 
bitation j *^ ferving (as an eminent Author (i) word- 
eth it) '* as Skrcens to keep off the cold and nip- 
** ping Blafls of the northern and eafterly Winds, 
*' and reflefting the benign and chcrilliing Sun- 
*' Beams, and fo rendering our Habitations both 
" more comfortable and more chearly in Winter j 
" and promoting the Growth of Herbs and Fruit- 
*' Trees, and the Maturation of the Fruits in Sum- 
" mer. 

3. AnotherBencfit ofthe Hills is, that theyferve 
for the Produftion of great Varieties of Herbs and 
Trees {c). And as there was not a better Judge of 

thofe 



(i) Riy"* Wifdom of God, Scc. pag. zsl. Dijfsi.- !'.'>■ ff tiS 
t .WortJ, pag. 3 J. 

(t) Tfotafhraflui having reckoned up the Tret ■ [h-.^ ■•■- ight 
[ moil in the Hills, and others in the Valleys, obfcr jtir , 'Aa-af 
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thofc Matters, fo I cannoc give a better Account of 

this Convenience, than in the WorJs of the laft 

cited famous Author, the late mod eminent and 

learned Mr. Ray (rfj, (who hath fo fully difcufled 

this Subjc£t I am upon, that it is fcarce poffible to 

tread out of his Steps theiein). His Obftrvalion is, 

"^ That the Mountains do cfpecially abound with 

' different Species of Vegetables, bccaufc of the 

' great Diverlicy of Soils that are found there, eve- 

' ry fertex or Eminence almofl, affording new 

' Kinds. Now thefcPiants, (faith he,) I'erve pari- 

' ly for the Food and Suftcnaiice of fuch Animals 

' as are proper to the Mountains, partly for medi- 

' cinalUfes; the chief Phyfick, Herbs and Roots, 

' and the beft in their Kinds growing there: It be- 

' ing remarkable, that the grcateft and moll luxu- 

' riant Species in moft Genera of Plants are native 

^* of the Mountains. 

4. Another Convenience which my lafl named 
** learned Friend obferves (f) is, *' That the Moun- 
" tains ferve for the Harbour, Entertainment, and 
*' Maintenance of various Animals; Birds, Beads 
" and Infers, that breed, feed and frei^uent there. 
" For, (faith he) the highcft Tops and Pikes of 
*' the jolips themfelves are not deftitute of their In- 
*' habitants, the Ibex or Stei/i-buck, the Rapicapra 
" or Chamois^ among Quadrupeds; the Lagopui a- 
" mong Birds. And 1 my felf (faith he) have ob- 
♦* ferved beautiful Papilio\ and Store of other In- 
** fe£ts upon the Tops of fome of ihe ^/pifie Moun- 
*' tains. Nay, the highcft Ridges of many of chefe 

n c* «7i mSUif vi'O- "^'■''■(» D ^n" ?:{=!=■« ¥ ii>n,r •€. ¥ ko^- 

«;., tS4(h.«. Thc>{h. Hift. fl. I. 3. c. 4. "Air*?,. 5 ci T.7e 
iifim lirtif meXXiH yi'tji >^ ua.\hat iv&nci' . Tni f^ jS pi- 

f, 4. C. I. 

(J) Wifdom of Gad:, p. 151. 
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" Mountains, fcrve for the Maintenance of Cat- 
" lie, for the Service of the Inhabitants of the 
*' Valleys. 

f. Another Thing he obfervcs is, " That thofe 
*' long Ridges and Chains of lofty and topping 
" Mountains, which run through wholcContincnis 
*' Eaftand Weft f/ J, fcrvc to Itnp the Evagation of 
*' the Vapours to the North and South in hot Coun- 
" tries, condenGng them like Alembick Heads into 
" Water, and fo (according to his Opinion) by a 
*' kind of external Diftillation giving original to 
" Springs and Rivers; and lilccwife by amafling, 
*' cooling and coiiftipating of them, turn them into 
" Rain, by tliofe Means rendring the fervid Regi- 
" ons^the torrid Zone habitable. 

To tR^fc might be added feme other Ufes and 
Conveniences (?); as that the Hills fervc to the 



(f) Many have taken Notice, that foitc of the greaieft £- 
miiiences of the World run general]/ Eaft and Wtfl, of which 
take the late ingenious and learned Dr. Nichols's Account, 
[Cotfir. with a Theifi, Part x. pag, lyr] To gs nt fsrihtr 
Mhan nur own Country, all our %xiiK Ridges of Hills in Eng- 
land run Eall and Weft ; fo do the Mpi in Italy, and in femt 
Meafure tht Pyrenees ; (e da tht Mountains of tht Meon in A- 
frick, and fo di> Mount Taurus end Caucafus. This he (aiih 
ii a tuifi Coniri-L-anci lo prevent the Valours, which rviuld all 
run Narthwards, and leave no Rains in the Mediterraneao 
Ccuntries. 

(j) That the Generation of many of the Clouds is owing 
to the Hills, appears from the Ohfetvations of the ingenious 
and learned Dr. ^oh. ^am. Scheachzer of Zurhh, and Mr. 
%i>a(h. Frid, Criiiioziius cited by him. They obfeived at Sun- 
riiing, divers Clouds detached by the Heat of the Sun, ftom 
fomc of the Tops of the j^lft, &c. upon all which their Ob- 
fervationt, the Conclufioii is, Miraii fummam Criaioris fapi' > 
tntiam, qui esr id quod faul'o ante nalli nobis nfui ejft videbaiur, 
raaxitnis rebus de/linavetai, adeoqae ex Hit tetnpsre dnhitare ece- 
fi, tiHm liubes tjfent future, fi ijiiufmodi Montis V Feirt n»n 
^aremtur. Hyfeihefi hae jianti, elucefceret fermagna utilitas, 
im'e neceffitas, quam Hclviticas Alpes non nobis tantiim accolic 
fed (y vicinis aliis repantlus pnjiant, difptnfanda, quas gignuol 
fiitifs, Vmtss, Aquas. Scheuch. Iter. Alpin. z. p..io. 



pent 
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Generation of Minerals niid Metals f^), and that in 
them principally arc the mort ulcful FoiUles found j 
or if not found and generated only in ihera, >ct ac 
leaft all thcfe fubtcrrancous Trcafurcs are moll ea- 
fily come at m them; Alfo their Uk- to fevcral Na- 
tions of the Earth, in being Boundaries and Bull- 
warks to them. But there is only one Ul'e more 
that I fhall inllft on, and that is, 

6. And laftly. That it is to the Hills that the 
Fountains owethclrRiic, and iheRiveis their Con- 
veyance. As it is not proper, fo neither fhall I here 
enter into any Difpute about the Origine of Springs, 
commonly afligned by curious and learned Philolo- 
phers. But whether their Origine be fromcondenf- 
cd Vapours, as fome think (/} j or from Rains fril- 
ling, as others-, or whether they are derived from 
the Sea by way of Attradion, JPcrcolation, or Di- 
ftillation; orwhetherall thcfeCjulcsconcur, or on- 
ly fome, llill the Hills arc tiie grand Agent in this 
prodigious Benefit to all the Earth : Thofe vail Maf- 
fcs and Ridges of Earth ferving as fo many huge A' 
iemhicks or Cola in this noble Work of Nature. 

But be the Modus, or the Method Nature taltesin 
this great Work as it will, it is fulEcient to my Pur- 
pofe, that the Hills are a grand Agent in this fo no- 
ble and neccflary a Work ; And confcquently, that 
thofe vad: Mafles and lofty Piles are not as they are 
charged, fuch rude and ufelefs Excrefccnces of our 
jll-formed Globe j but the admirable Tools of Na- 

(h) Let 05 lake here ol. Mag. Obfervaiion of his Northern 
Mounlains, Monm ixcelfi fnnt, fed pro mnjori pam fiiniis, v 
Andi; in quiius fere ml aliitd pro incaUmm cemmniiitati e»" 
fonfirvaiione gigniiur, qu«m imxhaujiapreiiofirum MttaUerum 
tthertas, quijat'i! ofulemi, ftriiUfjui funi in omn'thus iiitt nf 
ftffariii, forfittm O' fuptrjluis aliuaiii /i Libit conquirendis, una- 
mifi^ut rohsre, at viriiHS, nbi vh centra ha naSurM donA in- 
jtniMtt futr'u, difcndindit. jtert tnim gmus hotn'mum ejl, &c. 
Ol. Mitg. Hift. L. 6. Prsef, Sec alio Sir Robm Sibiald's Prodr. 
N»t. HiH. Scot. p. 47. 

\i} Sci; Bsalt I. Cbaf. 3. KoH (,i). 
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turf, contrived and ordered by the infinite Creator, 
to do otie of its moll ufeful VVorks, and lo diTpcnfe 
this great Blefling to al! Parts of the Earth ; without 
which neither Animals could Irvc, nor Vegetables 
fcarcely grow, nor perhaps Minerals, Metals, or 
Fofliles receive any Incrcafc. For was the Surface 
of the Earth even and level, and the middle Parts 
of its Iflands and Continents, not mountainous and 
high, (as now ic is) it is moft certain there could be 
no Dtfccnt for the Rivers, no Conveyance for the 
Waters} but inftcad of gliding along thofe gentle 
Decliviticswhich the higher Lands now afford them 
quite down to the Sea, they would rtagnate, and per- 
haps ilink, and alfo drown large Traits of Land. 

But indeed, without Hills, as there could be no 
Rivers, fo neither could there be any Fountains, or 
Springs about the Earth j becaufe, if we could fup- 
pofe a Land could be well watered (which I think 
not poflible) without the higher Lands, the Waters 
could find no Dcfccnt, no Paflagc through any com- 
niodious Out-lcts, by Virtue of their own Gravity j 
and therefore could not break out into thofe com- 
modious Paflages and Currents, which we every 
where almoft find in, or near the Hills, and fel- 
dom, or never in large and fpacious Planes ; and 
■when we do find them in them, it is generally 
at great and inconvenient Depths of the Earthy 
nay, thofe very fubtcrrancous Waters, that are any 
where met with by digging in thcfc Planes, are in 
sll Probability owing to the Hills, either near or 
far diftant ; As among other Infl:ai)ces may be 
made our, from the forcible Eruption of the fub- 
terraneous Waters in digging Wells, in the lower 
^uflria, and the Territories of Mfli^fHfl, iVi^ Bologna 
in Italy^ mentioned by my fore-named learned 
Friend Mr. Ray {k). Or if there be any fuch Place 

found 

(A) JWanTiexrBlnndel, rtlaird to the Fttiihn jiea/itmy, what 
ptvict the Inkabiianii of the lowir Auftlia, {which it t»com- 
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found throughout the Earth, that is devoid of 
Mountains, and yet well watered, as perhaps fomc 
fmali Idands may •■, yet in this very Cife, that whole 
Mafs of Land is no other than as one Mountain 
detcending, (though unperceivcdly) gently down 
from the Mid-land Parts to ihe Sea, as moft other 
Lands do j as is manifell from the Dcfccnt of their 
Rivers, the Principal of which in moil Countries 
have generally their Rife in the more lofty Mid- 
land Parts. 

And now conGdcring what hath been faid con- 
cerning this lart Ufe of the Hills, there arc two or 
three At5ts of the divine Providence oblcrvahlc 
therein. One is, that ali Countries throughout the 
whole World, ihould enjoy this great Benefit of 
Mountains, placed here and there, at due and pro- 
per Diftances, to afford thefc feveral Nations this 
excellent and moft ncccfiiuy Element the Watcre. 



fa^ti U'ilh the Mountains of Stirii) arc wont IB ufe ta Jill ihiir 
Wills TL'ith Water, llicy dig in the liarih la tht Defih 0/ ij 
and IQ Feit, till they conn to an ArgitU [clammy Earih] — — 
■which they bare through /o dtif, till the W»ttrs bieak furciOlj 
eul 1 luhich IVjitr it is probal/te eomts from the Heiglritiuring 
Meuniains in fuhlerritniaui Chaneli. And C^flinus obferved, 
that ia many Plana of thi Territory of Modena and Bologna iti 
Italy, they make them/elves Wells ly the like Ariiffct, &c. £y 
thit Means tht fame Seig. Caffini made a Fauntain at the Ca- 
fili of Urbin, that caji aji the Water five Foot high above the ti- 
vll ef the Ground. Kiy'i Difc. I. pag. 40. ubi flura. 

Upon Enquiry of fome Itilfal Worl;men, whore Bufmers it 
is to dig Wells, kh-c whether they had ever met with the like 
Cafe, as thele in this Note, they lold mc they had met with 
it in EJfix, where after they had dug to 50 Foot Depth, the 
Man in the Well obferved the clayie Bottom to fwel! and be- 
gin to lend out Water, and flam ping with his Foot 10 Hop the 
Water, he made way for fo fuddain and forcible a Flux of 
Water, that before he could get into his Bucket, he was a- 
bove his Wafle in Water; which fooii afcended to 17 Feet 
beigbl, and there llayed ; And although ihey often with great 
Labour endeavoured to empty the Well, in order to fintfli 
their Work, yet chey could never do it, but were forced co 
leave it as it was. 



— T— 

78 T/je Momitaini Book III. 

For according to Nartiie's Tendency, when the 
Earth and Warcrs were fepavated, and order'd to their j 
fevcral Places, the Eaicli muft have been of an even ' 
Surface, or nearly fo. The fevcral component Parts , 
*' of the Earth, muft have fubfided according to their 
m- fevcral fpecifick Gravities, and at laft have ended in 
a large, even, fpherical Surface, cveiy where cqui- 
diftanc from the Center of the Globe. But that 
inftcad of this Form, fo incommodious for the 
Conveyance of the Waters, it (hould be jetted out 
every where into Hills and Dales, fo neceflary for 
that purpofe, is a manifcll Sign of an efpecial Provi- 
dence of the wife Creator. 

So another plain Sign of the fame efpecial Pro- 
vidence of God, in this Matter, is, that generally 
throughout the whole World, the Earth is fo dif- 
pos'd, fo order'd, fo well laid ; I may fay, that the 
Mid-land Parts, or Parts farthefl; from the Sea, arc 
commonly the higheft : Which is manifeft, I have 
fiiid, from the Dcfcent of the Rivers. Now this i3 
an admirable Providon the wife Creator hath made 
for the commodious PafTages of the Rivers, and for 
draining the feveral Countries, and carrying off the 
fupcrfluous Waters from the whole Earth, which 
•would be as great an Annoyance, as now they are 
a Convenience, 

Another providential Benefit of the Hills fupply- 
ing the Earth with Water, is, that they arc not 
only inllrumental thereby, to the Fertility of the 
Valleys, but to their own alfo {/}} to the Verdure 
of the Vegetables without, and to the Increment 
and Vigour of the Tieafures within them. 

Thui 



(/J As the Hills being higher, arc naturally dirpofcd to be 
drier than the Valleys; fo kind Nature hath provided the 
greater Supplies of Moifture for them, fuch at leaft of ihein 
as do not alcend above the Clouds and Vapours. For, bc- 
£des the Fountains contiaually wiCeting ihcni, they havo 
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Thus having vindicated the prefent Form and 
Fabrick of the Earth, as diftributcd into Mountains 
and Valleys, and thereby fliewn in Ibme Mearurc 
the Ufe thereof, particularly of the Mountains, 
which are chiefly found fault with : I have, I hope, 
made it in fomc Meafure evident, that God was no 
idle Speftator (w), nor unconcerned in the order- 
ing of the terraqueous Globe, as the former bold 
Charges againft it do infer j that he did not fuffcr 
fo grand a Work, as the Earth, to go unfinifh'd 
out of his almighty Hand j or leave it to be order- 
ed by Chance, by natural Gravity, by cafual Earth- 
quakes, l^c. but that the noble Strokes, and plain 
Remains of Wifdom and Power therein, do mani- 
fefl: it to be his Work. That particularly the Hilla 
and Vales, though to a pecvilTi weary Traveller, 
they may feem incommodious and troublcfotne ; yet: 
are a noble Work of the great Creator, and wifely 
appointed by him for the Good of our fublunary 
World. 

And To for all the other Parts of our terraqueous 
Globe, that arc prefumed to be found fault with by 
fomc, as if carelcfly order'd, and made without any 
Dcfigo or End j particularly the Diftribution of the 



more Dews and Riiins commonly thin the Valleys. They 
are more frequently covered wiih Fogs; and by retarding, 
flopping, or coroprcffing the Clouds, or by their greater Colds 
condcniiiig them, they have larger Quantities of Rain fall 
upon them. As I have found by aiflual Experience, in com- 
paring my Obfervations with thofc of my late very curious 
and ingenious Correl'pondcnt, Richard TownUy, Efq; of iis- 
eajhire, and fomc Others, lobe met with before, Chap.i. Nets 
(u). From which it appears, that above double the Quantity 
of Rain falleth in Lancajhirt, than doth at Ufmia/itr. The 
RcafoD of which is, bccaufe Lancajhin hath mote, and much 
higher Hills than EJfix hath. See Book II. chap. 5. Nele (i). 

(jn) Accufandijane mta ftnuntia h'it funt Sephijl&, qui cism 
nandum inveniri, neque ixponere opera Kalur* qutant, tarn ta- 

ineriid atque infcitia eondemnaai, 8;c. Galen, de Uf. 

:. I 10. c. 9. 

drjr 
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dry Lnnd and Waters ; the laying the fcvcral Stra- 
ta, or Beds of Earth, Stone, and other Layers be- 
fore rpolcen of i the Creation of noxious Animals, 
and poifonous Subftances, the boifterous Winds i 
the VLiIcano's, and many other Things which forae 
arc angry with, and will pretend to amend : I have 
before (hewn, that an infinitely wile Providence, 
an almighty Hand was concerned even in them \ 
that they all have their admirable Ends and Ufes, 
and are highly inftrumental and beneficial to the 
Being, or Well-being of this our Globe, or to the 
Creatures refiding thereon. 

So alfo for humane Bodies, it hath been an anci- 
ent (m), as well as modern CompJuint, that our Bo- 
dies are not as big as thofc of other Animals j that 
, we cannot run as iwif^t as Deer, fly like Birds, and 
that we arc out-done by many Creatures in the Ac- 
curacy of the Senfes, with more to the fame Pur- 
pofc. But thefe Objeftions are well anfwered by 
Seneca (o), and will receive a fuller Solution from 
■what I ihall obfervc of animal Bodies hereafter. 

But indeed, after all, it is only for want of our 

knowing thefe Things better, that we do non 

admire 



(w) vide ijaam iniqiiifinc divinnritm manemm tftin 
tiam quidam fmftjfi japientiam. Sjairuniur qxiid uan magniiit- 
ditit corperit tnjacmus Elifhanlts, 'vtlotilatt Cirvot, Iti/iiati A- 
■vts,. impeta laitros ; ifuod felidlor fit cutis Bellais, decint'ior 
Damis, denfwr Urfis, molliir Fibril ; quid fagacitate nos nari- 
ttm Cams ■vlncanl, quad acit luminum AqulU, fpaiio ttatii Cor- 
•ui, mult* Animalitt liatidi faciiiiate. Et chm qusdam ai eeirt 
quidem in idem Satura fatialur, ui ■veiociiaitm torferit c? -ui- 
rii fares animalibus haheamu! ; ex divsrfii & di0dintibus hamt 
Homittent non ejfe ttmpofitHm, ipjitriam -votant ; v tn nigligtntes 
noftri Dios qttfrimBniamjaciunt, quid nan bona valttuda, cr tii- 
tiii inixpHgnabilis data fir, quid non fumri fcitntia. Vix fiii 
lemfiritnt quin esufyue impudentii pro-vehantur, ut Naturitm odt- 
rint, quad infra Dies funtut, quod ncn in tqita illis fietimus. Sc- 
neca de Bencf. 1. 1. c. 19. 

(fl) gHd«/D fatiitt efl ad eoniempUiioium tei taniarumque it- 
ntfichrum rtvirti, v "Sere graiias, quid nos in hoe paichtrri- 

■ ' m 
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admire {;>) ihem enough ; it is our own Ignorance, 
Dulnefs or Prejudice, that makes us charge ihofe 
noble Works o\ the Almighty, as Defefts or Blun- 
ders, as ill-contriv'd, or ill-made. 

Jc is therefore fitter for fuch finite, weak, igno- 
rant Beings as we, to be humble and meek, and 
confcious of our Ignorance, and jealous of our own 
Judgment, when it thus confronteth infinite Wif- 
dom. Let us remember how few Things we know, 
how many we err about, and how many we are 
ignorant of: And thofe, many of iliem, the moll 
familiar, obvious Things ; Things that we fee and 
handle ac Pleafure; yea, our own very Bodies, and 
that very Part of us whereby we underlland at all, 
our Soul. And Iliould we therefore pretend to cen- 
fure what God doih ! Should wc pretend to amend 
his Work! Or to advife infinite Wifdom! Or to 
know the Ends and Purpofes of his infinite Will, as 
if we were of his Council! No, let us bear in Mind, 
that thefe Ob]c<S:ions arc the Produfts, not of Rea- 
fon, but of Pecvifhnefs. They have been incom- 
moded by Storms and Tempcfts ; they have been 
tcrrify'd with the burning Mountains, and Earth- 
quakes i they have been annoy'd by the noxious A- 
ntmals, and fatigu'd by the Hills } and therefore are 
angry, and will pretend to amend thefe Works of 
the Almighty. But in the Words of St. Paul {q\ 
we may fay, Nay^ but O Man-, who art thou that 



thmcilit volmmnt (Dii) fccutidos fori'iri, ^uid tcrrenit 
fr^fecerani. Then having reckoned up many of ilie Privileges 
and Benefits, which the Gods, he faith, have conferred upon 
us, he concludes, Itatft: tarijfimo! no! hahuerunt DiiiinrnortitUs, 
habentqae. El qui maximui tribui honos potuit, ab ipfn froxi- 
mot ioiUtavtrunt. Mainn accefimm , majtra non (tpimu!, 
Senec. Ibid. 

(*) Sttiurain tnaxime admlraber'n, ji cmnia tjus Optra ftrlu- 
-prMris. Galen, de Uf. Pirt. I. it. concluf. 
1(5) Rom. is. 10,11. 

G ftflicfi 
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rf/i//>/ <J|ai»/ God? Shall the 7}}ing formtd fay /o, J 
km that formed it^ Why hafi thou made trn thus ? i 
Hath not ihe Potter power over the CUy^ of the fame, ' 
Lump to make one Vcjfel to honour^ a^/jiuiGtlier te ^ 
dijhoHour? It ihc Almighty Lord of triWpcridjW ' 
for his own Plcafure, made this our WoiTu more in- 
convenient for Man, it would better btcomc us to 
fit ftill, and be quiet j to lament our own great In- 
firmities and Failings, which defcrve a worfe Placr, 
a more incommodious Habitation, than we meet with 
in this elegant, this well contriv'd, well formed 
World i in which we find every Thing nccc0ary 
for the Suftentation, Ufc and Pleafurc, both of 
Man, and every other Creatu/e here below ; as well 
as Ibinc Whips, fome Rods to Icotirge us for our 
Sins (?■). But yet fo admirably well tcmper'd is our 
State, fuch an Accord, fuch an Harmony is there 
throughout the Creation, that it' we will but pur- 
fue the Ways of Piety and Virtue, which God hath 
appointed -, if we will form our Lives according to 
the Creator's Laws, we may efcape the Evils of 
this our frail State, and find fufficient Means to 
make us happy whilft we are in the Body. The 
natural Force and Tendency of our Virtue, will 



(r) Ntithr an tfiey [noiious Creatures] nf le/s Vfe « a- 
tnind fur Minds, by teaching ui Care and Diligttici, and msrt 
Wit. And Jo much tht men, the -worfe tht Things an lut fii. 
And flionld avaid, WecKels, Kites, and oihtr mi/chievoits A- 
vitnats, induce hi to n Watchfittnejn Thillles and Males to 
good Hujhatidry ; Lice e&lige us to CUanlintfs in our Eodiet ; 
Spiders in our Houfis ; atid the Moth in our Clothes. The De- 
formity and Filthinifi of Swine, mah them tht Btauty-Spot of 
the Animal Creation, and ihi Emblems of »U Vice — — Tht 
truth is. Things are hurtful to us only by Accident ; that ii, 
nat of Nietjfity, hut through eur own Negligence er Miflaki. 
Houfes decay, Curn is blafled, and the Weevtl ireedt in Mault, 
foanejl towards the South. Si it fo, it is then our own Fault, 
if we ufe nai the Meant which Nature and Art have frovidid 
fgai»fithife Inunvitiiauus. Grew's CoAnol, c 2, S.4tM0. 
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enc many of the Harms (7), and the watchful 
ndencc of our Almighiy Bcncfiiftor, will be a 

uardagainlf 'others} and then nothing is wanting 
to m^.kc ifc htppy, as long as we are in this World, 
th'^e bdiMF_*Duncianily enough 10 entertain the 
Mii:d'; of ttc molt contemplative; Glories enough 
to pleafe the Eye of the moll curious and inquiii- 
tivc i Harmonics and Conliirts of N^'ture's own, 
as well as Man's making, fuflicient: to dtlrght the 
Ear of the moll harn)'.i.ious and mufical j All 
Sorts of pleafani Gultu'» to gratify the Taftc and 
Appetite, even of the molt luxurious > And fra- 
grant Odours to pliali; the nicell and tcnderell 
Smcil : And in a Word, enough 10 maice us love 
and delight in this World, r.alier too much, than 
too little, conlidermg how nearly we are aliy'd to 
another World, as well as this. 





BOOK IV. 

Of An'tmals in general. 



N the laft Book, having furvey'd the 
Earth it fclf in Particular, I fhall next 
take a View of the Inhabitants thereof} 
or the feveral Kinds of Creatures {a\ 
that have their Habitation, Growth, or Subfi- 
ftencc thereon. 

Thcfe Creatures are either Senfitive, or InfenG- 
tive Creatures. 

In fpeaking of thofe cndow'd with Senfe, I fhall 
confider : 

I. Some Things common to them all. 

II. Things pecuh£,r to their Tribes. 
I. The Things in common, which I intend to 

take Notice of, are thefe Ten : 

1. The five Senfcs^ and their Organs. 

2. The great Inilrument of Vitality, Refpirat'ton. 
5. The Motioa, or Loco-motive Faculty of A- 

nimals. 



(_d) Princifia cxlam, ac tirras, tarnpofque liqutntti, 
Liicenlimquf glohitm Lum, Tiitttiaqui afira 
Spiritu! iniUs alie, telam^ue in/ufa per arlus 
Mem aptM molim, ijr ma^no fe corpari mifctt. 
tnde hsminum, peeudumque genu!, viaqut vclantum, 
F.t qru marmtria fert monffira fub tquort paniHs. 
lineal tft iilis -vigor, f eceUJlit erige 
. Stniinibus. 

Virgil. -^neid. L.6. C»rra.7i4. 




4. The 



lap. I. Survey of Animals. 



i 



in which they live and a£t. 
e of their Numbers. 



4- The Vlace^ 
f. The BaUtu 
Their Food. 
Their Cloa thing. 
f. Their //ok/^j, A^e/j or Hahitalions. 
p. Their Methods of Seif-Pre/ervation. 
10. Their Generaliott^ and Confervation of their 
Species by that Means. 
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CHAP. I. 

Of the Jive Senfes in general. 



THE firft Thing to be conGder'd, in common 
to all the Senfitive Creatures, is, ttieir Faculty 
of Seeing^ Hearings SmeUing'y Tafting and Feelings 
and the Organs miniftring to ihefc five Senfes., toge- 
ther with the exa£t Accommodation of thofe Senlcs, 
and their Organs, to the State and Make of every 
Tribe of Animals {a). The Coniideration of which 
Particulars alone, were there no other Dcmonrtrai" 
lions of Gnd, is abundantly fufiicient to evince the 
infinite Wifdoni, Power and Goodncls, oftlicgicat 
Creator. For, Who can but ftand amaz'd at the 
Glories of thele Works ! At the admirable Artifice 
of them I And at their noble Ul'e and Performan- 
ces ! For fuppofe an Animal, as fuch, had Bieatli 
and Life, and could move it fclf hither and thither ^ 
yet how could it Jtnow whither to go, what it w-Ts 
about, where to find its Food, bow to avoid thou- 






^.t) Ex fenfibas anie ctlcra Humhi Tailus, icinils GiiJlatHt s 

ifuii faferaiur a mul'is. Aijuiie tian'us ccrnu^t ; i'uliuris 

j~j;aciki ordaranrur , liquidiiii aud'iunt Talji*. cbrun lerra, ram 

Jin/o at^ut fitrtle ntHHrteUminio. Plia. Nat, Hill, I. id. c. 69. 
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fands of Dangers (i), without Sight! How could 
Man, particularly, view the Gloiies of the Hea- 
vens, furvcy the Beauties of the Fields, and enjoy 
the Plcafurc of beholding the noble Variety of di- 
vcriirg objefts, that do, above us in the Heavens, 
and here in this lower World, prcfcnt themfelves to 
our View every wheie j how enjoy this, I fay, 
without that admirable Scnfe of Sight (c) ! How 
could iilfo the Animal, without Smell and Taj^e, di- 
ftinguiih its Food, and d/fcern between whollome 
and unwholfnme ; bcfidcs the PIcafures of delight- 
ful Odojrs, and rcliihingGufto's ! How, without 
that other Senfc of Hearings coulJ it difcern many 
Dangers that are at a Didancc, underlland the Mind 
of others, perceive the harmonious Sounds of Mu- 
fick, and be delighted with the iVlelodics of the 
wingL-d Choir, and all the reft of the Harmonics 
the Creator hath provided for the Delight and Plea- 
fure of his Creatures! And lallly, How could Man, 
or any other Creature diflinguiih Pleafure from 
Pain, Health from Sicknefs, and confequcntly be 
able to keep their Body found and entire, without 
the Senfe of Feeling ! Here, therefore, we have a 
glorious OEconomy in every Animal, that com- 
mandcth Admiration, and deferveth our Contem- 
plation ; As will better appear by coming to Par- 
ticulars, and diftindtly confidering the Provifion 

, which the Creator hath made for each of thefc 
Senfes. 



{b) Suhjattnt Ocali, fan etrptrii frii'ofijfima, v qHiluchufi* 
vham diftiii$Mant i mane. Plin. Nat. Hift. I.ll. 0,37, 

(() facmm* aliqu* Megarenfis felts oinin dijccrntrt -ualtlant 
initr Ova qui ix GaUind nigra, tj qiit ex alba naia funt, is 
-what is affirmtd (how truly I know not) by Grimaid, d( Luz 
mia. c Caltr. Pr. 43. S. f'O. 
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^^L^ CHAP. j 

FOR our clearer Proceeding in the ConHoer" ~ 
tion of this noble Part {a\ and underllaoding 
its OEconomy, I fhall confiiler: 

I . The Form of the Eye. ^ i 

z. Its Sititaiien in the Body. 

3. Its Motions. 

4, Its 512:1? . 
J". Its Number. 

6. Its Tarts. 

7. The Guard and Security Nature hath provided 
far this fo uleful a Part. 

As this eminent Part hath not been pretermitted 
by Authors, that have made it thcii panicular De- 
fign and Bufincfs to fpeak of the Works of God ; 
fo divers of the afoiefaid Piirticulavs have been 
touched upon by them. And therefore I ftiall take 
in as little as poffible of what they have faid, and as 
near as I can, mention chicjly what they have oniit- 
^Klcd. And, 



Wa 



r (a) It! Di^iiihniliui Aiatumicii iiiv aliqHiJ admirabiliHi, ant 
artifieiojiHs firuituri, Ocuii humatii, mea qaidem jadicw, Bccitr- 
rit : ut miril'o, ptr txcelhnitum, Crtaiarit apfdhlur MiratH' 
lum. Gul. Kabr. Hildan. Cent. z. Obfetv. i. 

So likewifc that accurate Surveyor of i!ic Eye, Dr, Srisgi, 
vfho(e Ophihalmegrafhy I have met with fiticc my penning this 
part of ray Survey. His Charafler of this curious piece of 
Gods Work is, Inttr pncipuaicarpaiu animati fantt, ^uAma^- 
miCand'Uerii no^rifapientiam ofleadunt, nulla fane reptritur, qit* 
^djori pompi eiucit quam ipfe Vculas. aut qut tltganlhri for- 
\fti foncinnaiur, Deura tn'tm alii pariet -vei m'imri /aieUiiit 
JBfaniitr, -vel in tantam ■vtnuftaiem hand ajjurgunt ■ Ocelli pc 
tuliartm henorem CT- deem a. fuprimo Nummt iffieirim re/emif, 
C nuaquam nan Jiupsnds ftit PotmtU eharailtra repr^jeniaat. 
^ttlla pint pars tarn dmnsariificio c-i>rdiJii,i^Q. Cap. i.S.t. 

K " P 4 i.& 
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r. For the form of the Eyci which is for the 
moft part Globous, or fomswhat of the fphteroidal 
Form: Which is far the moft commodious optical 
Form, as being fitted to contain the Humours 
within, and to receive the Images of Objects from 
without (Ip). Whs it a Cube, or of any multangular 
Form, fome of its Parts would lie too far off (c), 
and fome too nigh thofe lenticular Humours, which 
by their Refra6tions caufe Vifion. But by Means 
of the Form before-mentioned, the Humours of 
the Eye are commodioufiy laid together, to perform 
their Office of Rcfruition; and the Retina^ and e- 
very other Part of that little darkned Cell, is neatly 
adapted regularly to receive the Images from with- 
out, and to convey them accordingly to the com- 
mon Senfory in the Brain, 

(t) It is ^ good Kejlbii fmr lia:aa aiDgns lor the iphan- 
Cily of the Eye: Nam fi tjfct pUnx figitrt, /pedes rei maj-i<is 

eckh nan fojftt eadert perpendieulariitr fuptr turn cUm 

trgh OcuUs -vldet magna corpora, ut fire auarlam cxli un» 
MfpiilH, maniftfium tfi, quod aan poiefi ejfe plant figart, nte a- 
licujMi nifi fph*r'ut, qutmam fuper fphwim paniajn pBjJujit ea- 
dert perpendieuUris injinila, ijiit a magno csrptre ■veniunt, c?- 
tinduat in centrum Sfhtr* : Et fie magnum crpus poleft ab ecula 
parvt> vidtri. For the Dcmonltraiion of which he haih given 
U( a Figure. Reg. Bacon. Ptrfpeii. Difiinfi. 4. Cap. .\. 

Dr. Bri^s faiih. Pars aatica, (five Cornea,) can-utxior tft 
fofliea: hac enim ralioni radii meliUi in pupiilam delorquta- 
tur, (7 Ocuii fundus tx altera pant in majerem (propter ima- 
giait rirum ibidtm diUniandas) txpandilnr. Ibid. S. z. 

(e) Suppoft the Eye had the Retina, or back part flat for 
the Reception of ihe Images, as in Fig. i. ABA: it is raani- 
fcft, that if the Extremes of the Image AA were at a due 
focal diftance, the middle B would be too nigh the Cryftal- 
line, and confequcntly appear confured and dim ; but all Parts 
ol the Reiitsa lying at a due focal dillancc from the CtyUal- 
hne, as at ACA, therefore the Image painted iheteoD isfecn 
dutin<ft and clear. Thus in a dark Room, with a Lens' at a 
Hole in the Window, (which iturmius calls his Artificial Eye, 
in his Mxercit. jicad. one of which he had made for his Pu- 
pils, to run any where on Wheels). In this Room, I lay, if 
the Paper that receives the Images be too nigh, or too far off 
the Lens, the image will be eoniufed and dim ; but in the 
Focus of the Glafs, diftimft, dear, and a plcafant Sight. 
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To this wc may add the apticiidc of this Figare 
to the Motion of the Eye, for it is ncceHiiry for 
the Eye to move this way, and that way, in order 
to adjuH it felf 10 the Objefts it would view j fo by 
this Figure it is well prepared for fuch Motions, fo 
that it can with great Facility and Dexterity direa 

mh fclf as occafion requires. 

\ And as the Figure, fo no Icfs commodious is, 

r 2. The Situation of the Eye, namely in the 
Head [d), the moft ercfl", eminent P.irt of the 
Body, near the moft fenfible, vita! Part, the Brain. 
By its Eminence in the Body, it is prepar'd 10 take 
in the more (?) Objects. And by its Situation in 
the Head, bcfidcs it Proximity to the Brain, it is 
in the moil convenient Place for Defence and Secu- 
rity. In the Hands, it might indeed (in iVJanJ be 
render'd more eminent than the Hcnd, and be turn- 
ed about here and there at pleafure. But then it 
would be expofcd to many Injuries in that active 
Part, and the Hands (/) rendcr'd a Icfs sifiivc and 
ufeful Part. And the like may be faid to its Sight, 
in any other Part of the Body, but where it is. 
But in the Head, boch of Man, and other Ani- 
mals, it is placed in a Part that fcems to be contri- 
ved, and made chiefly for the Aibion of the princi- 
pal Sen[es. 

Another Thing obfcrvable in the Sight of the 

UEyc, is the Manner of its Situation in the Head, in 

f (<i) Eletnmyis tradunlur capha abejff, Ore c/ Oru/" pidari 
affxii. Plin. Nat. Hift. 1. j. c. 8, Oui^inicm'.'i.iin ^uejdam 
Ji«t cirvice Oc»tos inhumeris habtntm. lb. I, 7. c. z. Ki-uiii ihefc, 
and other fuch like Fables, in this laft cited Chapter of Hiny, 
no doubt our famous Romancer Sir J. MandeviU, had his 
Romantick Stones related in iiis Travels. 

(e) See Baok V. Chap. I. Noli (t.) 

(f) Galen defervcs to be h=rc confulired, who in his Book 
Dt Ufa Pariiam, from many Canfidcraiions uf ihe Hand, 

■iYhch as what is here mentioned, as alfa its Snufture, Sitt and 
jUfc, largely proves and reflctSs upon ihe Wiidum and frovi- 
:s of the Contriver :nd Maker of that Part. 
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the Fore-part, or Side-part thereof, according to 
the particular Occafions of particular Animals. In 
Man, and fome orfier Creatures, it is placed to look 
dircftly forward chiefly ; but witlial it is fo ordcr'd, 
as to take in near the Hemifphere before it. In 
Birds, and fomc other Creatures, the Eyes are fo 
fcaied, as to take in near a whole Sphere, that they 
may the belter fcek their Food, and efcape Dan- 
gcis. And in fome Creatures they are feared, fo as 
to fee beft behind them {g), or on each Side, where- 
by they are enabled to fee their Enemy that purfues 
ibem that way, and fo make their Efcape. 

And for the Ailirtance of the Eyes, and feme of 
the other Scnfes in their Aftionsj the Head is ge- 
nerally made to turn here and there, and move as 
Occaiion requires. Which leads me to the 

5. Thing to be remaiked upon, the Motions of 
the Eye it fclf. And this is generally upwards, 
downwards, backwards, forwards, and every way (i), 
for the better, more cafy, and diltinft Reception of 
ihc vifual Rays. 

But whcve Nature any way devJatcth from this 
Method, either by denying Motion to the Eyes, or 
ihe Head (/), it is a very wonderful Provifion (he 

hath 



(j) Thus in Hmh and Conies, their Eyes are very protu- 
fceiaat. and placed fo much towards the tides of their Held, 
that their two Eyes take in nearly a wtioie Sphere : Wherens 
in Dfljt, (that purfue them) the Eyes are fct mote forward in 
ike Head, to look that way mote than backward. 

(A) Sid luhricoi Oculos fecit [Natuta] v tnoHtii, Ut & ditli' 
martnijiqmdnoceret; v aff'Hum, jbo ■viltmt, faeill conoerle- 
reat. Ciccr. de Nat. Dcor. 1. 1. c. 57. 

(») Tie Eyet pf Spiders, (in fomc four, in fome fix, and in 
fome eight) are piaetJ all in the fore-front of their Hea4, 
(lohiila is round, »nd wishoitl atfj NtckJ all diafhnnoui and 
iraafpareni, like a Locktt of Diamonds, fic^. neilhtr wonder why 
Prmideace Jhauld bt fo aaemalousin thii Animal, more than in 
«>) athtr tve knavi of. fur, I. Since ihty wanting a Neck, 
taintoi move- thtir Head, it U rtiuifitt that Dififf fiould l* 
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hath made in the Cafe. Thus for a Remedy of 
this Inconvenience, in fomc Creatures their Eyes 
are fet out at a Diftance {k) from the Head, to be cir- 
cumvolved here and there, or one this, the other 
that way, at Pleafurc. And in Creatures, whofc 
Eyes are without Motion, as in divers Infeftsj in 
this Cafe, either they have more than two Eyes, or 
their Eyes arc nearly two protuberant Hemilpheres, 
and each Hemifphere often confifting of a prodigi- 
ous Number of other httle Segments of a Sphere (/). 
By which Means thofe Creatures are fo far from be- 
ing deny'd any Benefit, of that noble and molt ne- 
ceflary Senfe of Sight, that they have probably 



fiipflicd by tht multiflieiiy ef Eyis. i. Since ihey win id live hy 
caichingfo nimble a Pny as a Fly it, ihij ought ti fet hir eve- 
ry way, and te take her per filtum, (at ihiy do) withaut any 
Mellon of the Head to difco-uer hen Which Motion would have 
feared avay fo limtroin an InfeCt. Power'j Microf, Obfciv. 
pag. II. 

ihe Eyes of the Camelcon rrfemble a Lens, or Convex Clafs, 
fet in a verfalile globular Socket, which {be luraeth back-jiard, 
er any way, wiihout moving her Head ; and ordinarily she out 
a contrary, or juite different way from the other. Dr. Coddard, 
inPhil. Trin. N". 137. 

But what is mere extraordinary in this Mi'tioa [of tlie Ca- 
tnilton'% Eye] is to fee one of the Eyes move, whilfi the other 
remeins immoveable ; and the one tt turn forward, at the fame 
time that the other looketb behind; the me to leok up to the 
Sky, when the other is fixed on the Ground. Jtnd rhife Moticns 
tobefo extreme, that they do carr-y the Pupilla under the Crtfi 
which makes the Eye-brow, and fo far into the Canlhi, erCor- 
nert of the Eyet, that the Sight can difcern whatever is done 
jufi behind it, and direilly before, without turning the Head, 
■which is fafined to the Shoulders. Mem. for a Nal. Hilt, ia 
Anatom. Diflea. at Pari f. DilT. of Camel, pag. 11. 

(*) Snails fend out their Eyes at a diiisnce, they being 
contained in their four Horns, like atraminttus Spots, fitted t» 
the end */ their Horns, er rather to the ends of thofe black FiU' 
rnenti or opitck Herves, which are Jheathed in her Horns, ai 
Dr. Pewr wordcth it. obf -^t . pag. 16. So the ingenious 
pr. Lifier, Exerctt, Anat. Cachl. tjr Limae, 
(I) Vitk I. 8, f. 3. iioif {a). 
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more of it than other Creatures, anfwerable to ihe 
Rnpidity of their Flight, and brisk Motion; and to 
their Inqucils after tood. Habitation, or Repofi- 
torics of Generation, or luch other Ncceffity of the 
Animal, 
4. Another admirable Provifion in the Eye, is, 
its Size i in fome Animals large, in Tome little. It 
would be cndlcls here to enumerate Particulars; as 
Ihofe of Quadrupeds, Birds, Infefts, and other ter- 
reltrial Animals. And as for Fiflies, they will fall 
under another Part of my Sui-vey. 

I iTiall therefore only take Notice of its Size in 
one Creature, the Moie (w). As the Habitation of 

ihac 



I 



(m) SeveritiHS is of Arijlmiei, Pliny's, and Alh. Magnus's 
Opinion, tliat the Mali liath no Sight; G.Seger denies any 
Hmiinor 10 he therein, but thinks they may probably fee, be- 
caufc Naiure made nothing in vain. But Btrrkh'ms fiiih, 
their Eyes have apfetidhHlam ner'jtam in eniiriim cunuia, 
cuju! iiBtficia eMuH an [the little Eyes] txtra pdlcm facil't 
fviirant tx/tri, rilrahitfue pra arbilrio - - In illis oculorum 
gUbuiii humor aqucui copiss'i fait! naiabti; ctsirerum nan niji 
icnue ■vifiigiiim. Bljf. Anat. Anlm, c. 35. 

lit quaniam Kattir* hoc ■vii£ genus iffi diji'inavii, ttiamper- 

qMum exiguoi Ocuhs < dcdil ta coneiim, u( ii, prtlufiffim^ 

terforit f<>rs, a urrA pulvtre ni ajjligiriniur. It infufer piiii 
Mil, &C. Humorei illis oculis infunt, tff tunica ligra, uvea, 
fc fmdit. Ad hot iramiie ulia nervus xcnit. Schneider in 
&I1I*. ibid. 

Some time fince I made divers accurate DiiTcftions of the 
£y«i of mliJ, with the help of Microfcopes, having a doijbt 
vberher what we talic to be Eyes, were fuch or no. And 
upon a drift Scrutiny 1 plainly coald diftinguifti (he Vitrioui 
,atid CryftaHint Humours, yes, the Ligamenium ClUart, and 
the aiiTimeiiCacetius Alacm. The Pupil I could manifellly 

, difcern to be round, and the Ccrnea copped, or conical: 

' The Eye is at a great dilUnce trom the Brain, the Oprick 
J4erve very (lender and long, reaching from the Eye through 

• the inlcrmediate Flefb, and fo palTelh to the Brain, along 
with tiie pair of Nerves reaching to the Nofe, which are 
much the lirgeft that are in all the Animal. Thcfe Crea- 

vMues, \ iuMgiae, have the Facuiiy ol withUrawing tbcii Eyes^ 
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iliac uncoutb Animal is wholly fiibterraneous, its 
Lodging, its Food, its Exercifes, nay, even all its 
Paltinies and Pleafures, arc in thofe fubterraneous 
RccefTes and Pafl^iges, which its own Indullry hath 
made for it fclf; fo ic is an admirable ProvJfion 
made in the Size of the Eye of that little Creature, 
to anfwer all its Occafions, and at the fame lime to 
prevent Inconveniences. For as a little Light will 
fuflice an Animal living always under Ground; fo 
the fmallell Eye will abundantly fupply that Oc- 
cafion. And as a large protuberant Eye, like that 
of other Animals, would much annoy this Creature 
in its principal Bufinefs, of digging for its Food 
and PaiVage; fo it is endow'd with a very fmall 
one, commodioufly feated in the Head, and well 
fenced and guarded againft the Annoyances of the 
Earth. 

f . Another Thing remarkable in this noble Part 
of Animals, is, its Numbers \ no Icfs than two {n) 
in any Inliance, that I know of i and in fomc Ani- 
mals more, as 1 have already hinted (0). 

Now this is an admirable Provifion } firft, for 
the Convenience of taking in the larger Angle or 
Space : And in the next Place, the Animal is by 
this Provifion, in fome Mcafure prepar'd for the 



if not quite into the Head, (as Ssaili) yet more or lefs with- 
in the Hair, as they have more ot lefs Occafion to ufc or 
guard their Eyes, 

Galea faith, ASelis have Eyes, the Cryftallim and Vitrteui 
Humours, encompaiTed with Tunicki. Dt Vf. Part. I. 14. 
(. 6, So accurate an Anatomift was he for his Time. 

(») Pliny tells us of a fort of Herea with but one Eye, 
but 'twas only by hear-fay. Inter A-uei Ardeolarnm genirr, 
quel Leittoi vecani, altera ecuh carire iradunt. Nat. Hlft. 1. 1 1. 
c. 37. So the King of the Njjr* that hath bur one Eye, and 
that in his Forehead, I. 6. c. 30, Which Fables 1 lake no- 
tice of more for the Reader's Diverfion, than any Truth in 
them, 

(«) S«/M, Note (0. 
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^B Misfortune of the Lofs of one of theTc noble, and 
^B necelTary Organs of its Body. 

^H But then bedcies all this, there is another Thing 
^B confideiable in this multiplicatc Number of the 
^H E.ye ; and that is, that the Object feen is not mul- 
^B tiplied as well as the Organ, and appears but one, 
though fcen with two or more Eyes {/>). A ma- 

nifeft 



{$") The mort celebrated Anatomifls differ greatly about the 
Rcifon why we fee not double with two Eyei. This Galin, 
and others after him, generally thought to be from a Coali- 
tion ot DeciiiTition of ihc Optick Nerves, behind the oi 
Sfhindidts. But whether they deculTite, coalefce, or on!/ 
touch one another, they do not well agree. The Bartholimt 
citprefllyairertthey are united, non ptr fimflictm contaelumvt 
interftdlisncm in homint, fid itiatcm fmbJlantU confuftanim, 
Anat. 1,3. c. 1. And whereas ri/dfinf, and fome others had 
found Tome Inftanccs of their being difuniLed; they fiy, fti 
in fler'ifqut erd'tnari's ciinfnnditur iniirior fuhjianiia, ut accft- 
rati dijquifitione dtprthindi. 

But our Learned Dr. G/i/ow, {Jnat. /. 3. c. ro.) faith, thcf 
art uaittd by the tlefiji Conjunitiso, but net Confuficn »f ihitr 
lihris. 

But others think the Reafon is not from any Coalefcence, 
Contadt, or crofling of the Optick Nerves, but from a Sym- 
pathy between them. Thus Monfieur Carrti is of Opinion, 
that the FibrilU conllituung the medttlJary Patt of thofe 
Nerves, being fpread in the Retina of each Eye, have each 
of them correfponding Parts in the Brain; fothat when any 
of tbofc TihnlU are Ihuck by any patt of an Image, the 
eorrefponding Parts of the Brain arc thereby afFcfled, and 
the Soul thereby informed, i^c but fee more hereafter uodec 
Note C«i>), from Carta himfelf. 

Somewhat like this is the Notion of our judicioas Dr. 
'Bright, who thinks the Optick Nerves of each Eye confift of 
HemaUgsu! Fibres, having their rife in the Thalamus Niroo- 
r»m Ofticorum, and thence continued to both the Retint, 
which are made of them ; And farther, that thofe FibriU* 
have the fame Parallelifm, Tenfion, ce in both Eyes; and 
confeqnently when an Image is painted on the fame eorre- 
fponding, fympathiiing Parts of each Retina, the fame Ef- 
feiSs are produced, the fame Notice or Information is car- 
ried lo the Tkalamui, and fo imparted to the Soul, or judg- 

■ Faeaityi TfeHi£I6-itf''!ll *0 'Otuitviilmt between the 
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nifeft Sign of tlie infinite Skill of the Contiivcr of 
this fo noble a Part, and of thecsquifite Art hecm- 
ployed in the Formation thereof. But the Dcfign 
and Skill of the infinite Workman, will beft be fee 
forth by 

6. Surveying the Parts and Mechanifm of this 
admirable Oigan the Eye. And here indeed wc 
cannot but {\mA amazed, when we view its ad- 
mirable Fabvick, and confidcr the prodigious Ex- 
aftnefs, and the exquifite Skill employed in every 
part miniftring to this noble and neccflary Senfc. 
To pafs by its Arteries and Veins, and fuch other 
Parts common to the reft of the Body, let us call 
our Eye on its Mufcks. Thefe we ftiall find ex- 
aftly and neatly placed for every Motion of the 
Eye. Let us view its Tunicks, and thefe wc ihall 
find fo admirably fcated, fo well adapted, and of fo 
firm a Texture, as to fit every Place, toanfwereve- 
ry OccaGonj and to be Proof againft all common 



Rerlnt, &c. lie Tnaltes Tcty proftaHe from the crrutng of 
double Vifion upon ihe Interruption of the I'arallelirm o( 
the Eyes; »s when one Eye is depteffed with the Finger, or 
their Symphony interrupted by Difeafe, Drutikennefi, c?t. 
And laftly. That fimple Vifion is not made in the formcE 
way, wij:. by a Decuffation or Conjunflion of the Optick 
Nerves, he proves, becaufc thofe Nerves arc but in few Sgh- 
jefls decuffaied, and in none conjoined otherwile than by a 
bare ContaiS, which is particuhrly raanifcft in FiOies ; and 
in fomc inllances it hath been found, that they hive been 
fepiratcd without any double Vifion enfuing thereupon. Vid. 
Brig, Ophlhalmngr. C3p. 11.&5. and No-u. Vif. Thter. pa$m. 

What the Opinion of our juftly eminent Sir ifsac Niwiait 
is, may be feen in his Oftiekt, Qu. 15. jlri net tht Sftciei e/ 
OhjeHi [tin wilh both Eyis, unitid when the Oftlck Sergei 
mtct bifore ihtj covit into ihe Brain, the Fiirsi en the right 
fide of both Serves HHUing there, &C. Jar the Optiek Ntrvei 
of fuch Aaimali as look the fame way with huh Eyti, fas of 
Men, Dags, Shtep, Oxen, kc.J mat before they come inlf th* 
Brain; but the Oplick Nerves i>f futh Anltnalt as do not hek 
the [am* way with both Eyes, (At of Tlflies end of tht Camele- 
t") d» not meet, if I am rithtly injormed. Newt. Opt. 



I 
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Inconveniences and Annoyances. Let us examine 
its three llummrs^ and thtfc we llull find all of ex- 
quifiie Clearncfs and Tranfparency, for an cnfy Ad- 
miflion of the Rays } well i>!aced for the vcfraftlng 
of them, and foimcd (particularly the CryflaUine 
Humour) by the nicell Laws of Opticlts, ro col- 
let the wandiing Rays inro a Point. And to name 
no more, let us look into its darkned Cell, where 
thofe curious Huniourslrc, and into which theGlo- 
ricsof the Heavens and the Earth are brought, and 
cxquifiicly piilurcd j and this Cell we fhall find, 
without, well prepared by Means of its Texture, 
Aperture, and Colour, to fence off all the ufelcfs 
or noxifius Rays; and within, as well coated with 
3 dark Tegument, that it may not reflect, difli- 
mte, or any way confufe or difturb the beneficial 
Rays (f). 

But to defcend to Particulars, although it would 
be a great Demonllration of the Glory of God, yet 
^p^uld take up too much Time, and haih been in 
fbme Meafure done by others that have written of 
God's Works. Palling over therefore what they 
hive obfcrvcd, I {hall under each principal Pare 
take a tranfient Notice of fome Things they have 
omitted, or but (lightly fpokcn of. 

And my firit Remaik Hi-ill be concerning the 
Mufcles of the F.yc, and their Equilibration. No- 
thing Can be more inanifertly an a£t of Contrivance 
and Defign, than the MuJ'des of the Eye, admi- 
rably adapted to move it any, and every wayj up- 
waras, downwai"ds, to this fide or that, or how- 



C?) i^h"^ 'ft [^''fe^] ul radios ( ah Oadi fundo ad anteri- 
Vim t\m partem rejlcxoij nbumhret; nc hi ( ut ait dar. Car- 
$tfijtij ad Qc-aI'i f4nd:fm rsiarti ibidem confiifam vifmmm i^ci-_ 
rtfU. Alia forfan rath hujut nigrtdinit Jlatuatur, quod radii 
fn vifune fHperfni, qui ak oifcflis laltraliiiis fravtniitnt hot 
^ situ atfirhai7fur. Itit enim i loco thfcura intcrdiu cbjtSia tp- 
' i inruemar, quia radii tunc itrnparis cireum/afo iumnt lua 
I iilimntur. Biigg's Ophtbil. c. 3. 5- j. 

Ibever 
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foever we pleale, or there is occafinn for, ib as ro 
always keep that Paralleiifm of the Eye, which is 
necelTaiy to true Vifion. For the Performance of 
which Service, the Form, the Poficion, and ihe 
due Strength of each Mufcle is admirable. And 
here I might Inftance the peculiar and artificial 
Sirufture of the TrochUaris,, and the Augmentation 
of its Power by the T'rochlea [r) ; the Magnitude 
and Strength of the AttoUertt Mufcle, fomcwhat ex- 
ceeding that of its Anragonirt; thcpeculiar Mufcie, 
called the Seventh^ or ^ufpenfory Mufcle f/J, given 
to Brutes, by icafon of the prone Pofture of their 



(r) Admirandi*Tn Dti artilic'iiiTn ix dherforum animatiHm 
tamparAliont Indus ev^dil mamfcjh'iis. Miramur emnei Iro- 
(hUartm in tculii Hjminum c ^'adrufedam, a- ^uid'm juri : 
fid admiraiicnim nmnem fufirai, quod fiat TrachUa odtlunt 
ma-viTu in Avihus novum gttut rrechlet lnHgi artijiciofiits NiV- 
tilandl Memiran* dedenl. QM. An»t. Animal, p. 1. e. 4. ix 
Sitnati. 

_[Murcu!um Trochlearetn] per intermedium trochUtm tra- 
duHam, nunquam intufar, quin admirabundui r»icMm, 'O ©.'05, 
txctamem, li >i»>r «h y(ufii7f«, "i^*" ^ ««' ^b;c«»*J> i C- 
StHrmii Exercit. Acad. 9. dl i'if. Org. ^ Kai. C. 3. J. 4. 
p. 446. 

(/) OBfervare e/l quod <^a^ruptdti, qiti oculot in tirram 
fronos, ac feniiilin fjerHnt, Mufculum ptciiUartm habtni, jHf 

Oculighbas fulpendiiitr H.c Muftulo Boi, Efins. Oziii, 

Ufui, Porcut, &c. prtdiit funt ; hoc etiam Cams i/ijiruitur, 
fid alia made canfirmAtHm hAbii. Willis de An. Bruc. p i. c. 1 ^ 

Ot' this Opinion alio was Barthaliae Atsai. 1. 3. c. 8. and 
divers other eminent AnatDtnilis. 

Gut Dr. irigis is of Opinion ihit the Adnatt, and ihe 
other Mufcies fuffi.-ie.iily anrwer all thofe Ends afcribed to 
that Mufcle by former Anatoniifts, and thinks ProbubiiiSn ira- 
qut elfe hunc Muftnlum arrvi Oflici aSliantm (ptr tjites) can- 
frmart, ni i prtna Brutaritm mctQH i^ tafiafi afflaxu hums' 
rum ddilatrur, Ophihsl. c. 1. 5- 1. 

The Mufiiilus Sufpiitfiriui being in the Porpeft, as well ac 
Brutes, Dr. Tffan thinks the Ufe of it is not to fufpend the 
BuJk of the Eye ; hut rather by its equal Conirai^ion of tha 
SeUrttn, to render the Bill of the Eye more or lef« Spheri- 
cal, and h ficict for Vifioa, Tyfia't Anat. #/ tbe farptfit 
P-39. 
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Bodies, and frequent Occafions lo hang down their 
Heads ; And I might fpcak alfo of the peculiar O- 
rigine and Intertion of the lower Oblique Mufcle (/), 
which isvery notable, and many other Things relat- 
ing to thefc Parrs ■, but it would be tedious to dcf- 
ccnd too much to thofc admirable Particulars. And 
therefore to clofc up tlicfe Remarks, all 1 ihall far- 
ther take Notice of, lliill be only the cxquifitc E- 
qui librae ion of aDthufe Oppoftte and yfntagsnifl Muf- 
elesf afFeded partly by the Equality of the Si rcngth j 
which is the Gale of the jiddacent and Abducent 
Mitfcles't partly by their peculiar Oiigine, or the 
Addition of the Trochlea^ which is the Cafe of the 
Oblique Mufcles (u) : and partly by the n.itural Po- 
ilure of the Body, and the Eye, which is the Cafe 
of the Ailolknt and Depriment Mafcles. By this fo 
curious and exadt a Libracion, nor only unfL-emly 
Contortions, and incommodious Vagations of the 

(l) Mufeitlm eLUijuHi inferior oritur a pnutiari quorum fo- 
ramine in lattre Orbii* acuUris fattt, (contra ijnam in cttt- 
rii, &C. ) que jil ut tx una pane « Mufcult irocbliari, ex al- 
UrJi vrro ab huju! Miifculi csmmad't^ma pffiliaae, Omlui in 
a^Hiliiris qaodam canfiimtui, irrtlerto obtain tierfas eijeHafi- 
ratur, aec pi«s fiijlo ac^edat •verfus inltrnum exiernumtJe caa- 
shitm ; i^ut ijiiidtnt Libraito omnino nulla fuijftt, abfqie hajus 
Mufculi peculiari oripnalioni (cuj us ratio oinnes hitciifque jSua- 
ioiaieoi laiuiij. And fo this curious Anatomift goes on to 
fliew farther the ftupendous Arrifiec of the great OcJlor in 
this Poiicion of the Oblique Mufdes. Brigg'; Nova Vif. Tht- 
CT. p. II. mio lihro. 

(«*) Befides ihore pirticular Motions which the Eye receives 
from the Ohlique MufcUs, and I may idd its Libmion iiifo 
in fome Mcafure, fome Anntomifls afcribe another no lels con- 
fiiderible \Jie to them; tiamely, to lengthen and fliorten the 
Eye (by ftiuceiing and compreffing it) to make it correfpond 
to the Diftances ot allObjedls, according as ihey are nigh ot 
tit off. Thus the ingenious Dr. Ktit; The jiquiom Humoiir 
hiing the thinaefi and mofl liquid, tajily ehangiih ill Figure, 
■when either the Ligamentum Ciliate conirallt, er both the Ob- 
liqus Mufcles fquetm the middle of the Bait of the Eye, It 
' ren,Ur it Oblong whin Objeilt art loo mar us. KtW'i Anat. 
Cb*f. 4. StR. 4. See mtt (j). 
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Eye are prevented, but a!fo it is able with great 
Readinefs and Exaftnefs to apply it felf to every Ob- 

As to the Tunkh of the Eye, many Things 
might be taken notice of, the prodigious Finenefs of 
the jirafhm'ides, the acute Senfe of the ReHiia^ the 
delicate Tranfparency of the Cornea {w)y and the 
firm and llrong Texture of that and the Sclerotica 
too } and each of them, in iheic and every other 
rcfpeft, in the mod accurate manner adapted to the 
Place in which it is, and the Bulinels it is there to 
perform. But for a Sample, 1 fhall only take no- 
tice of that part of the t/tfi* which makes the Pu- 
pil. It hach been obferved by others, particularly 
by our Honourable Founder {x)^ That as we are 
forced to ufe various Apertures to our Opticlc 
Gtafles, fo Nature hath made a far more compleac 
Provifion in the Eyes of Animals, to fhut out too 
much, and to admit f'ufficient Light, by the Dila- 
tation and Contraftion of the Pupil {y). Butitdc- 
ferveth our efpccial Remark, that thefc Pupils arc 
in divers Animals of divers Forms, accordingto their 



(10) ^(J 'vira o^ijix prater NatHram, qui nihil poltfi tjft 
■faltidiui, laniam joU'iiam ftrlequi ftiluif,i[ m Sinfiiifs f ^Kt 
primkm Octlm tttembrxnis imuiffimu -vtfiivit, cr ffpdt ; ^uiit 
frimitm firUcidnt fitii, as ftr eas tinii pcfjt;firfn*i amtm, 
Ht tantinettniur. Cic. de Nat. l>eoi. I. i. c. jj. 
(ij Boyl of Fiyial Caitfii. 

\y) It K eiiy to be obferved, that the Pupil openeth in 
dark Places : as alfo when wc look a. I'ar dilliDi Ol^jeASi hut 
contrafls by an lncre»fe of Light, and when the Objeits are 
nigh. This Motion ot the Pupil fome>fay, js cffefted by 
the circular and Ihait Fibres of the Uvea, and iome anribute 
it to the Ligamtaium Ciiidrt. Ycl 1 have no great doubt bit 
that they both concur in tlut Acftion, and ihat the UiamiK- 
tum Ciliart doih, at the fame time ihe Fupil opens or (huts, 
dilate oi comprel's the Cryftaliint, and bring it nigher unto, 
or carry it farther off the Utiirta. For the Sttuftutc of the 
Liitmentitm Cilmri, and hi two Sons of Fibres, dnwa with 
the Help of a Mictofcope, 1 fbali refer to Mb. Ciwgtr's A.- 
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I peculiar Occafions. In fome (particularly in Man) 

\ It is round} that being the moll proper Figure for 

thePofition of our Eyes, and the Ufe we make of 

I ,them both by Day and Nighc In fome other A- 

rimals it is of a longifh Form ; in fome Tranf- 

• Veife (s), with its Aperture large, which is an ad- 

■fniiAble Provifion for fuch Creatures to fee the bet- 

' 'tcr laterally, and thereby avoid Inconvenicncics, as 

V *cll as help rhcrn to gather their Food on the 

Ground, both by Day and Nighc. In other Ani- 

• Inals the FiiTure of the Pupil is cred: (««}, and al- 

■ To capable of opening wide, and Jhutting up clofe. 

The latter of which fervcih to exclude the biighter 

Light of the Day, and the former to take in the 

fiiorc faint Rays or the Night, thereby enabling 

thole Noftumal Animals (in whom generally this 

crc£t Form of the Pupil is) to catch thi^ir Prey with 

the greater Facility in the dark (ii), Co fee upwards 

and downwards, to climb, ^f. Thus much for the 

Titnicks. 

The 



(c) Tn Btvt, Capra, Equo, Ovi, v quiiufdum aliii lUiptica 
4^ (PupJllO «( to magii in hiftt fur fan animalibut, qm prone in- 
'tijfu'vulum in agris qutriiant., radiei iattralei ad main tr iacti»- 
nuda mrinjui itvitanda adroitui. Qiig^i' i Of inhdic. J. §.6. 

Hamini trttia, Mf^ut, See cafut erigeri, a- qua^ii»vtrjiis 
tircumffiftrt Jfliiis, flurima (imui objtila, turn fnpra, turn i»- 
frk, turn ilalcri urrequt- — —vifu exctfiuntHr; qHafmflir Ocu- 

a PufiSa rnntnda tjfe dibit. Atiamm totii, 6cc. capM fire 

fempir pTiHum—^-gerititibut, tantiim ifuteoram, cr pauU i l»- 
Iff eivirfaniar, inimtu opm tjl ; quaprapUr PMfiU±——obl»»- 
■f* 'A &C. VVillis-Je Amm. Brut. p. I. C. Ij. 

(«4) Thus Call (their Pupils being ercft, and the fliutting 
• of their Eye-hds tranfvcrre ihereuolo) can fo clofe their Pu- 
pil, asto admit of, as it wetc, one only fingle Ray of Light; 
■ and by throwing all open, they can take m all the fainteft 
Rays. Which is mi incomparable Provifion for ihefe Ani- 
iiiais. that have occalion ta watch and way-lay their Prey 
both by Day and Night. 

(hbj There is befides this large opening of the Pupil, in Tome 
noducaal Animals, another admirable FtovifioD, coabling 

them 
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Thenext Thing 1 ihatl lake notice of, will relate 
to the Humours oT the Eye, and that only concern- 
ing the Mechanifm of the CryflaUine Humour % 
not its incomparable Tranfparcncy j nor its exadt 
lenticular Form ; nor its curious arancous Mem- 
brane {cc)., that conllringeth and dilatcth it, and 



them to catch their Prey in the Dark; ■nd that is a Radiation 
of the Eyes : Of which Dr. Willit thus ; Hujui ufm ifi Oculi 
Fufiliam, quaji jubart ixjiin, iltuminart, at rei ntilii, v it Is- 
ttiiril fojiias conffictn valtat: quart in Fill plurintiim iliujlris 
efi: at Homini, A-vihus, c Pifciim dtefi. This llluminaiion 
he fpeal(s of, is from the Taptium, in the Bottom of the hyc, 
or ihe lliining of the Rciiaa, round the optick Nerve. 

Befidcs which, he fiilh, the Irii haih a Faculty alfo, in 
fome, of darting out Rays of Light, fo as to enable ihetn to 
fee in the Dark i Of which he tells this Story ; Novi qutndam 
ctribro calidiori fradUum, qm fift ubtrkrim villi gtner^ifi fotum 
in node atratA, five ItTitbns /•rsfundis, liliras diftinlii iegtri fe- 
tmr. Cujus rang vidiiur tffi, quid fpiritui animalu veUl ac- 
n»ji, adihaHi di t/dc Iridi irradiaaiti, JMbare infill^ Medium it- 
Um>nabam. Willis Ibid. 

Such another Thing, Pliny tells us, was reported of Tibcriui 
Ctfar : Ferunt Tib. Ctf. nic alii ginitsriim martalium, fuijfe na- 
turam, at txftrgifaHus noffu pauliffer, haud alh mffda ^uam 
Imi clarA, cuniuiTimr omnia. Nat. Hill. I. 1 1. c. 37. 

So Dr. Briggi! PirutnfanicalidaindoliiHii-viinComitatuBid- 
fcrditnfi dt^iHitm, fl«i tculii fttintis-—donaius ijl : adia ut t- 
fifltiatn^—^rnirc admiiiitm in Uee chftura ubi eadem niihi vix 
affaruit) firtigil. Hujus vtr'o Oculi (nifi ijuod Pupillas iitfi'xi- 
erii ebi'ntueri) ab aiiorum ftrmaiiene niuii^uam difiTepabant, 
Ophthal c. 5-5. 11. 

(ci) The iMniea Arama is taken notice of hv- frier tiacen, 
who callJ it, TeU Arauea, and faith, in hac cant'metur'—^^ 
gluciale vil Cryjlalliimm. Rog. Bacon'i Pirffilt. XlifiinC'!. i. 
t. 3. The wrinklingof this, and the Comta (as the Skin is of 
old Perfons) he thinks is the Caurc of the Obfcurity of the 
Sight in fuch Perfons. Baton lb. par. i. cap. 1. But this Tm- 
kkIi fome deny, and others allow of; Dr. A. flr. of Triniiy- 
CoUegi, Dublin, (in hi) RtUt. tf Anal. obf. in the F.yei of 
Animals, in a Letter to Mr. Boyt, Ann. 1681, annexed to Ills 
jliaf. Account of thiElifhant burnt in Dublin, p. O-) affltnis 
the Tunica Arauea, and lailh, / have often [ten il before 'twai 
ixpofed to Iht Air one Minute, noi-wilhfiatiding v.-f>ai Dr Briggs 
fauh to the tmtrary, 8cc. Bur Dr. Bri^i his Opitiiaa «» Bt*. 
Hi «»' 



I 
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ib varicth its Focus^ (if any fuch Variation there 
be, as fome affirm with great Probability,) nor laft- 



Cryflallinut, nifi airi diittiUi txpefilus, -vil litiii'tr collui 
(injiar UcliiJ cunciilam nan acqulrii .- qa* -ueri imprefri'e, Tu- 
JtifK Aranes dicilur, cum fi I ant urn adviitl'itia, ut in Qcuh Bo- 
'i riceni txilh dppariai. BtrggsV Ophihatm. t. 3. 
The Cry^aniat tiumaitr being of a double Subfliiicc, out- 
wardly [ike a Gelly, towards the Center as confiftenl as hard 
Suet, upon occafion whereof lis Figure may be varied; which 
Variation may he roade by the LigamtniHm Ciliare ; Dr. Cnw 
doth, (ipon ihefe Accounis, not doubt 10 afcribe to the Lija- 
Vtiniitm CilUri, a Power of making the Cryjialiint mote Con- 
vex, as well as of moving it to, or from the Retina. See 
Grew'i Cofpialsg. Sacr. 1. i. c. 4. Now it is certain hy the 
Laws of Opdcki, that fomewbat of this is abfolutely nc- 
cclTary to diLlinifl Vilion, inafmuch as the Rays proceeding 
from nigli Objafls do more diverge, and thofe Siom diitant 
Objeds left: Which, requires cither ibai ihe Cryjlalline H«- 
mfHr (hould be made more Cotiveic, or mote flat; or clfc aa 
Elongation, or (liorining of the Eye, or of the Diliaacc be., 
twcen the Cryjlalliai Humour and the Retina. 

But although Dr. Brings (Co good a Judge) denies the Tuni- 
tM Cryfialiina, contrary to the Opioion of moll former Ana- 
tomifts; yci there is great Reaibn to conclude he was in a 
Millake, in my Opinion, from thcObfervations of the Fr#»cfe 
jtn»iemifts, of theCrjjJflfl^ne of the Eye, of ihe Gira^ or Cfea- 
meii, who fay. The Membrann Artchnoidts was -very thick, 
and bard, fo that it was lafdy feparmed from (he Cryfialiinui, 
p. 14!- 

The fsmc Anatomiiis alfo favour the Siirmife of Dr. Grevi, 
This [Contraftion of the Fibres of the Ligameitum Ciliare on 
one fide, and Dilatation on the other] -wiiuld make us think 
thai thefe Fibre! »f thi Ligamcntum Ciliare, are capable tf 
Ceitiraili'in, and voluntary Dilataiion, Hie that of the Fibres ef 
the Mufcles ; and that this Aition may augment, or diminijh tht 
Conveslty of the Cry flail in US, according at the Uted which tht 
Difiance of the Objetii may make it it have en the Eye, to fet 
mere tUarly ami 'lijiinifly. Anat. Dcfcrip. of a Star, p. 49. 

Since my penning the foregoing Notes, having as critically 
as I could, dilieflcd many Eyes of Birds, Beafts and Fifties, 
1 manifeftly found the Membrana Arachnoides, and will un- 
dertake to fhew it any one, with great Eafe and Certainty. 
Jt is indeed fo tranfparent, as not to he feen diftinft from thp 
CrYffflllint- But if ffic CjmM aijd Uv^t; be taken off before. 
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Jy, its admirable Approach to or from the Retina, 
by help of the CiUar Ligament (dd), according as 

Objcfts 



s Humour behind it, and the out-fidc of ilic Ccjr- 
fialtixe be gently cut, the Arachneides may be fecn lo open, 
and the Cryfiiillini will eafily leap out, and pitt from the Li- 
gamtntum Ciliare ; which otherwife it would not do: For it 
is by the Arachneidis braced to the Xi^amintum CiUare. This 
Membrane or Tunicic, in the Oi, is fo fubllantial and ftrong, 
though thin, Chat it yields to, or fmks under the Iharpeft Lm- 
cet, and requires (for fo thin and weak a Membrane in appea* 
rancel a flrong PrelTure to pierce it. 

{dd] As Birds and Fitliss arc in divers Things conformable, 
fo in fome fort they arc in iheit Eye; lo enable it to corrcf- 
pond to all the Convergences, and Divergences of the Rnys, 
which the Variations of each of the Mediums may produce. 
For this Service the Tunica ChoTntidet, (in Fidies) harh a muf- 
culous Subttance at ihe Bottom of it, lying round the optick 
Nerve, at a fmall Oiftince from it; by whi.h Means 1 ima- 
gme they arc able to contraft, and dilate Ihe Charce'idti, and 
thereby to lengthen and (liarten the Eye : For the helping in 
which Service, I imagine it is that rhe chtretides, and StUro- 
lUd, arc in a great Mealure pined, that the Chirroeidti may 
have the greater Liberty of aiding upon ihc Humours within. 

But in Birds, I have my ftif found, that although the ci>- 
ne'idis he parted from the ScUrolica; yet the Cheroeidcs hath 
no Mufcle, but inftead thereof, a curious peainatcd Work, 
Icated on the optick Netve, reprefcnted in F;^. i. In which 
c a. t. t. d. reprefents the Chorseidis and Sclerotica: a. b. the 
Part of the tft'uk Kervc, that is within the Eye : *. -u. v. the 
■vitrtaui Humour: a. f. g. b. the PecUn : h. i the Cryjlaliini. 
For the Reception of this Pilhn, the optick Ntrvi comes far- 
ther within the Eye, than in other Creatures. The Struifluro 
of this Piittn, is very like that of the Ligamimum Ciiian ; 
and in the Eye of a Magpy, and fome oih^rs, I could per- 
ceive it to he raufculaus towards the Bottom. This Pe^tit h 
fo firmly fixed unto, or embodied in the vlinsas Humour, 
that the vhrious Humour hangs firmly to it, and is not fo ea- 
fily parted from it. By which Means all the Motions of the 
FtHtn are eafily communicated to the vitresus Humaitr, and 
. indeed to all contained in the Choreiidm. And foralmuch as 
the Cryjlalliru is connected to the viiriaus Humour, therefore 
alfo the Alterations in the vitresus Hunour atFeiit alfo the Crj- 
ftallirn; and the CryflaWme is hereby brought nearei uiiiw, 
or iaicher from the Retina, ai occaiion is. 
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~Objc£ls are far off or near, bccaufc thcfc Things 
arc what are ufually laken notice of j but chat which 
1 (hall obferve is, the prodigious Art and Finery 
of its conftituent Parts, it being, according to 
f>me-Iate nice Microfcopical ObfcrvatiojisCeO, comr 

pofcd 



\ 

Bcfides all which Obfervables in ihe chomUis, and inner 
Eye, I hjvc alfo found this fiilher remarkable in the StUrau- 
(», and outet-pari of the Eye of BiiJs, ■vit. That the fore- 
part of the Stitroiica is horny and hard, the iriJdlc-part thin 
and Sexible, and Braces inteivene between the fore and hind- 
part, runnJno beiween the Chereeidti and sdtrotka ; by which 
Means ihc Camta. and back-patl of the Eye, arc brought ta 
the Time Conformity, thii ihe reft of the Eye haih. 

• The great End and Defign of this lingular and curious Af- 

. ^faraiui in the Eyes, boih of Birds and F'ilhes, I take to be, 
, I. To enable thofc Creatures to fee at all Diftanccs, far off. 
or nigh; which (cfpecially in the Witcrs^ requireih a diffe- 
rent Conformation of the Eye, In Birds alfo, this is of great 
Ufe, to cn»ble thera lo Ice their Food at their Bill's End, or 
to reach the uimcift Dillances their high Flights enable them 
to view ; as to fee over great Trafls of Sea or Land, whilhet 

Ilhey have occalion to fly ; or to fee their Food or Prey, even 
fmall Fillies in the Waters, and Bird?, Worms, O-c- on the 
Eailh, when they lit upon Trees, high Rocks, or are hover- 
ing high in the Air. i. To enable thofe Animals to adapt 
their Eye to all the various Refraftions of their Medium. £- 
yen the Air it felf varies ihe Reftadtions, according as it is ra- 
rer or denfer, more or lefs comprefTed ; as is manifeft from 
the learned and ingenious Mr. Loxvihorp'i Experiment in Phil. 
Iranf. N". 157. and fome other Expcnmenis fince of the be- 
fore- comm ended Mt.Hav'k^ie, boih in natural, rarify'd and 
compteffed Air; in each of which, the Refrafiions conftantly 
varied in exart Proportion to the Rarity or DenCty of the 
Air. Vii. H^-j!iJieis Exfi. pag. 175, trc 

Belides this Conformity in general, between the Eyes of 
Birds and Fifhcs, D« Hamil tells us of a fingular ConforT 
" I the Ctrmaran:'^ Eye, and that is, that the Cryjlallint 
is globous, as in Fifhea. to enable it to fee and purfue its Prey 
■ under Water: \yhii;h7. Faber. in Ht.WdUughhy faith, they 
do vi'uh viandtrful Swiftntfs, Andftra leag Tiipt. Will. Ornir 
'■^ol. p. 329, 

(tt) The Cryflatliat Humour, when dry'd, doth manifellljf 
n^iiDiifh appea^' to be made up of niany very thin fpherical 
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pofcd of divers thin Scales, and thefe made up of 
pnc fingle minuteft Thread or Fibre, wound round 
and round, fo as not to crofs one another in any 
one Place, and yet to meet, fomein two, and I'omc 
in more dilFcrcnt Centers ; a Web not to be woven, 
an Optick Lens, not to be wrought by any Art Icfs 
than infinite Wifdom. 

Lafily^f To conclude the Parts of this admirable 
Organ, I fhail make only one Remark more, and 
that is about its Nerves. And here, among others, 
the admirable Make of the Opiick Nerves might 
dcferve to be taken notice of in the firtl Place, their 
Medullary Part (//) terminating in the Brain it felf, 
the Teguments propagated t'rora the M-ninges^ and 
terminating in the Coats of the Eye, and their com- 
modious Intcrtions into the Ball of the Eye, in fome 
direftly oppofite to the Pupil of the Eye, in others 



tamint, or Scilcs lying one upon another. Mr- ttwenhDek 
"fecltons [here may be zooo of them in one CryfiaUint, from 
the omertnoft to the Center. Every one of thefe Scales, he 
faith, he hath difcovered to be made up of one lingle Fibre, 
or fineft Thread wound, in a moil (lupendous Manner, this 
wiy, and that way, fo sis to run fcveral Couifes, and meet in 
as many Centers, and yet not to interfere, or CM.fs one ano- 
ther, in any one Place. InO«», Shttp, Hcg(,Dtf,i tnACdii, 
the Thread fpreads into three feveral Courfes, and makes as 
many Cenrers : In Whalts five ; but in HAnt and Rablriit on- 
ly two. In the whole Surface of an Ox's CryJlalUnt^ he rec- 
kons there are more than iiooo Fibres juxtipofited. For the 
right and de.ir Underllanding of the Manner of which admi- 
rable Piece of Mechanifm. 1 (hill refer to his Cuts and De- 
fcripiions in Phihf. Trtnf. N<*. 165. and apj. The Trmh 
hereof I hjve heard fome ingenious Men quelUon ; but it is 
what I my fclf have feen, and can flicw to any Body, with 
[he Help of a good Microfcope. 

(//J S. Mulpighi obfetved the Middle of the aptick Utrvt 
of the S-ivord-Fi/b, to be nothing clfe bm a Urge Membrane, 
folded according 10 its Length in many Double:, aimoft like 
» Fan, and invelled by the DmrantMiir; whereas in LanU- 
J^Himali il is t, Bundle of Fibres, r. P^it. Trmf. N», 17. 
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oWiqiKly towards one Side {g^. But moil of thefc 
Things have been treated of, and the Convenience 
hereof fet forth by oihers that have wiitten of 
God's Works. I ftiall therefore take notice only of 
one wife Provifion the Creator hath made about the 
.Motion of the Eye, by uniting into one the fhird 
/*a;> of Nerves, c-^\zA ih& Motory Nervei (ii&), each 
of which fending its Branches into each IVIufcle of 
each Eye, wouldcaufea Diftortion in the Eyes-, but 
being united into one, near their Infertion into the 
.Brain, do thereby caufe boch Eyes to have the fame 
■Motion i fothat when one Eye is moved this way and 
, fhat way, to this and that Objei5t, the other Eye is 
turned the fame way alfo. 

Thus from this tranfient and flight View fl may 
.call it) of the Parts of the Eye, ic appears what an 
.admiiable Artilt was the Contriver thereof. And 
now in the 

' Seventh and lad Place, Let us confider what Pro- 
Tiiion this admirable Ariill harh made for the Guard 
and SccHfity of this fo well formed Organ (;/'). And 

here 



(?£) Certi^mum tjl, quod tn ommbus Oculis kitmams fquts 
ftiliitB Biih'c dijjtiar* eoniigit) Kervui eftieui PupilU e diamiiro 
t^nititr, &cc. Brigst's Ophihal. c. 3. 5. rj. lt» WiUh dt Ji- 
mim. Brut. p. I. c. 1$. 

Nervi Ofiiciin Hubii, hem inCani, File (ur m cuerh ferfna 
■tmraaliiai talidii) ad fitndum Oculi dilaii PupiUi regioni pr«- 
■^htnt, dum inltrita in aliis Siuadrufedibas, ui'i etiam in Pifei- 
km V Velntribus, tbtiijite fimfr Tunica ScUrolidi inftrHninr. 
Unde, &c. Wiilh li. c. 7. S. I r. 

(ii) This Pair it united at iit Rift; whtnci is csmraoitly 
rfrajBM n Rt»f»r% -why ene Eyt being moii'd fowardi a" Objeti, 
tU other it dinlled alfo ra ihi fame. Gibfon'i Anat. Beck HI, 
Clia^. II- So Barthaiins Anat. Libellus 3- C i. 

\ii) Among atl the olher Security the Eye hith, wc may 
reckon the Reparation of the aqitmits HKmour; by which 
Means the Eye when woun(3ed, and ihai in all Appearance 
very dangeroully too, doih often recover its Sight : Of which 
^'h. Verijifeha gives divers Examples ancient and modern. 
Ont is ftoia GaltB, 01 a Boy fo wounded, that the Corm» 




Chap. II,' Of the Eye. 107 

here we {hall find the Guard equivalent to the Ufe 
and Excellency of the Part. The whole Organ for- 
tified and fenced with ftrong, compa£t Bones, lodg- 
i^d in a ftrong, well made Socket, and the Eye it 
felf guarded with a nice made Cover (kk). Its Hu- 
mours, and its inward Tunicks, are indeed tender, 
propor- 



fel?, and became fliccid, but yet recovered his Siglit. Other 
fuch like Inftances alfo he gives from Realdus Cdumhus^ R^a- 
4ius, and Tulfius; and one that he cured himfelf in ihcfe 
Words, i> in HabHifimi viri filiM fmiUm cafum obfer-ua- 
fi -■ hue dum Ifoibui de ctufts cum fratre aliircarei, ij!t ira- 
candid perciiui [ultillam Scripteriam apprthtnJit, tr fororii etu- 
In vulnus inpgit, iadt hwaor ai^utus iffinxit. Vscatui prsftn- 
tern Chirurgum juffi fiqaens celiyriHm anadynum Z7 txficcam tt- 
pid'e fipiki admiven. ft 4^. Planiag. f iv. Rofar. Sanicut, Eu- 
phraf ana Trachifc. alh. Rhaf. cum Opio 3ii. Tuiix pp. 9i, Croti 
orient. 3/(. M. Hoc Catlyrium injlatntrtatmntm eemptfcuii, vutr- 
nut fiecavit c fana-vit. Mine poji aliquot mtnfsi Humor aqtttiu 
fHCcrfVit. Kam -vifus, fid diiitisr, cum fummo parintum gam- 
dio ridivir, B. Veturchfe Ohferv. Medicje. Obf. 14. 

Another Cure of this tiind, was experimented by Dr. D«- 
nitl Major, upon a Goofe, Ann. 1670. the aqucout Humour 
of both whofe Eyes they let out, fo that the Eyes fell, and 
the Goofe became quite blind : But without the Ufe of any Ma- 
dicine, in about two Diys Time. Nature repaired the wate- 
ry Humour agsin, the Eyes returned Co their former Tur- 
gency, and the Gaofe was in a Wccic after produced feeing 
before twenty eight or thirty Spectators. Ephtm. Germ. T. i- 
Add, ad. Obf. 117. 

From the fame Caufe, I doubt not, it was that the Eye of 
a Gentleman's Daughter, and thofe of a Cock, when wound- 
ed, fo that the Cornea funk, were tcl^ored by a LiihuAniaa 
Chymift, that paffed for a Conjurer, by the UTe of a Liquor 
found in May, in the Veficute of Elm. Of which fee Mr. 
Rijj's Calal. Cantab, in Vlmus from Henr. ab Heiri. 

(it) palpibrt, qut funt ttgumenia Otulorum, molUJfma 
lailit, tie Udircnc acietn, »pti$mt faSlt, ©• ad claudendai Pit- 
pillat, tA auid incidtrel, (j" ad aferiendas \ idjue providit, ut 
identidtm fiiri fajfet cum maxima etlirita/t. Munittqu* fant 
Falpebra tanquim ■vtUo pUorum : ^nibat t^ apertis OeulU, Ji 
^itid incidfrit, reptUerttur, ZJ" femno cpnni-vtnlibm, cum OcHlit 
ad cerntndum nen epnmm, ut q-ii, tanquai/i involuli, qulrf- 
(trint- I.(H(nl prtserei ulillter, ^ ixcelfit uodiqui fartibat 
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proportionate to their tender, curious Ufesj but 
the Coats without, arc context and callous, firm 
and ftrong. And in fomc Animals, particularly 

Bird! 



I 



fip'mtrur. PrimUm inim fuferiora Sitftrciiiii oidiifla fudarim 
icapiit, cr frinic dtfiumiem rifelluni. Gtat iitmd$ nb inftri- 
an partt luianiar CnbitSl*, ieviterqut tfnintaii). Cicer. dc 
fJat. Deor. L.i. c. 57- 

Titlly, in ibe Pcrfon of 3 Staick, having fo well accounted 
for the Ufe of" the Hye Lids, I iliall for a farther Manifcfta- 
tion of the Creator's Contrivince and Sirufture of. them, 
TJke notice of two or three Things : i. They confifl of a 
thin and flexible, but firong Skin, by which means they the 
fccticr wipe, clean, and gimrd the Corma. i. Their Edgei 
«rc fortified with a foft Cartilage, by which means they are 
not only enabled the better to io their Office, but alfo to 
clofe and (litic the better. 3. Out of thefe Cartilages grow a 
Faliifadcof lliff Hairs, of great Ufe to warn the Eye of the 
Invanoti of Dangers, to keep off Motes, and to fliut out too 
.^icellive Light, cT-f. andat the fame time to admit of (through 
their Intervals) a fufficieni PalTage for Objefls to approach 
the Eye. And it is remarkable, that thefe Hairs grow but la 
a certain, commodious Length, and need no cutting, as ma- 
ny oihcr Hairs of the Body do : Alfo, that their Points iiand 
out of the way, and in the uppcr-Iid bend upwards, as they 
do downwards in tlic lower lid, whereby they are well 
adapted to their Ufe. From which laft Obletvables, we may 
Jearn how critical and nice the great Author of Nature hath 
been, in even the leaft and moll trivial Convenicncies belong- 
ing to Animal Bodies ; for which Rcafon 1 have added it to 
TiiUys Remarks. And more might have been added too, as 
particulaily concerning the curious Strufture and Lodgment 
of the Right At ufcli, which opens the Eye-Lids ; and ihc 
Or&hittaris, or Circular one, thai ihuts them ; the nice Jlf- 
faraiui of Glands that keep the Eye moil^, and fcrve for 
Tears; together with the Reafon why Mm alone, who is a 
facial Auimal', doth eihibit his focial AfFeflions by fuch out- 
■ward Tokens as 'I'san; the Nirvts alfo, and other Or- 
gans afling in this MInillry. I might alfo fpeak of the Paf- 
fagcs for difcharging the fuperfluous Moil\ure of the Eyes 
through the Nolttils, and much more of the like kind. But 
Jt would take up too much Room in thefe Notes ; and there- 
fore it (liall fuffice to give only fuch Hmts as niay create a 
Eufpicion of a noble OEconomy and Contrivance in this (I 
hid ajmoft faid) kaft coniideiablc part of the Eye. But for 
>" FarticHlar^ 
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Birds (//), fomePart of thofc Tuniclcs have the Na- 
ture and Hardncfs of Bone or Horn. 

But for Creatures, whofc Eyes, like the reft of 
their Body, are tender, and without the Guard of 
Bones } there Nature hath provided for this ncce(?a- 
ry and tender Senfe, a wonderful kind of Guard, 
by endowing the Creature with a Faculty of with- 



Particubrs I (lull refer to the Anatomifts; ind for fomc of 
tlicfe Things, particularly to Dr. W'tlhi% Cini. Antt. and dt 
Anjm Brar. and Mr. Ctui/itr's Elegint Cu;s in the ii"> r«J. 
Of his Aaanmy. 

To the Eye- Lids we m»y add another Guard ifforded the 
Eyes of moll Quadiupeds, Birds, and Fillii;s, by the niiliia- 
tiag Mimbruat, which Dr. WUlis gives this Account of, P/«- 
rimii [Animalibus] quiius Mufculus fufftafariui adifi (which 
Limitation he needed not to have addcdj etiam alter Mtm- 
trt»afnt ennctdilur, ijui juxt* inttritrem »cnli cans hum jiiHi, 
^UAnd* lUvatur, OchU gUbum fer'f tecum titf^ii. Hujm 
Hff 'gi tjidttiir, HI cum BejlU infer graminit, &c. cufic* fua 
frapter iiiSIum cafelfindum dimergunt , hie Mitfctdut Otull Ptt- 
pdlam, n't i Jlipiflarum Incarfu feriatur, eculit, munit^iu. Dc 
Anim. Brut. p. r. c. ij. 

This Membrane M^n hath not, he havitig iittlc Occalion 
to thruft his Head into fucb Places of Annoyance, as Beafli 
and other Animals; or if he hath, he cm defend his Hyet 
with his Hands. But Birds (who frequerit Trees and Buftiss) 
and Quadrupeds, (Hedges and long Grafs) and who have no 
part ready, like the Hand, to fence off Annoyances; ihefc, I 
fay, have this incomparalilc Proviiion made for the Safety of 
their Eyes. And for Fillies, as they are dedituie of Eye- 
Lids, becmfe in the Waters there is no occafion for a De- 
fenfativc againft Duft and Motes, offcnfive to the Eyes of 
l^and Animals, nor to raoillen and 'wipe the Eyes, as the 
Eye-Lids do, fo the HiHiiaiiag-Uimlirani is an abund.mt 
ProviHon for all their Occaliotis, without the Addition of 
the Eye- Lids. 

Andnow, if we teflefl, arc ihcfc the Works of any Thing 
but a wife and indulgent Agent ? 

{II) Although the Hardnels and Firmners of the Adnata, 
or sUirotica in Birds, is a good Guard to their Eyes, yer I da 
not ihink it is made thus, To much for a Defence, as to mjni- 
flcr Co the lengchnin^ and IhortDiog the Eje, mentioned before 
in iliit ifi^. 
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drawing its Eyes into its Head {mm\ and lodging 
them in the fame Safety with the Body. 
Thus have 1 furvey'd this firll Senfc of Animals, 
I may fay in a cuilbry, not accurate, llrift manner^ 
ConfiJenng the prodigious Workmanfhip thereofi 
but fo, as abundantly to demonltrate it to be the 
Contrivance, the Work of no lefs a Being than the 
infinite Wife, Potent, and Indulgent Crentor (««). 
For none Icfs could compofe fo admirable an Or- 
gan, fo adapt all its Parts, fo adjuft it to all Occa- 
uons, fo nicely provide for every Ufe, and for every 
Emergency: In a word, none iefs than God, could, 
I fay, thus contrive, order, and provide an Organ, 
as magnificent and curious as the Scnfe is ufeful j a 
Senfe without which, as all the Animal World 
would be in perpetual Darknels, fo it wouldlabour 
under perpetual Inconvenicncies, be cxpofed to per- 
petual Harms, and fufFcr perpetual Wants and Di- 
»ilrcfl"es. But now by this admirable Scnfi', thegreat 
God, who hath placed us in this World, hath as 
well provided for our comfortable Rcfidcnce in it; 
enabled us to fee and chufe wholfome, yea delicate 
Food, to provide our fclv'cs ufeful, yea gaudy Cloath- 
ing, and commodious Places of Habitation and Rc- 
^^ treat. We can now difpatch our Affairs with Ala- 



(mB») Cschltiieculiirum'viccmCiirnkula blaa prtttatitmflinl. 
Plin. Nat, Hill. I. ir. c. 37. Sec more of the Eyei of Snadt 
before in Iftoie (t) ; and in Wo« (/), I faid that 1 furpefled 
Moif! alfo, might thruft out, or withdraw their Eyes more oc 
Icfs within the Hair or Skin. 

C»n) The diligent Sturmim was fully petfuadcd there could 
not be any fpeculative Aihcirin in any one ihnt Ihould well 
furvcy the Eye. Netis, faith he, fuit fcrfuafifftmiutt. Athi- 
ifmum^ quim iiocant fpititlati-vum, h. t. cbfrmaiam di DiitM- 
tt in Uniiiirfi nuUA firfuajiamrn, habiri lieam 4M( iaviniri m» 
fofi m to homini, qui vtl uniiu ctrperis orgamii, w fptctatim 
Ofuli fatrieam aiiinto nnima affexirit. Sturm. Excrc. A- 
~ ud. p. De ViT. Orgta. Sc Rat. ia Epilogo. 
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crity and Pleafure, go here and there as oar Occafi- 
onsciiUus. We Can, if need be, ranfack the whole 
Globe, penetrate into the Bowels of the Enith, des- 
cend to the bottom of the Deep, travel to the far- 
thcli: Regions of this World, to acquire Wealth, 
to encreale our Knowledge, or even only to plcaic 
our Eye and Fancy. We can now look about us,"' 
difccrn and Ihun the Precipices and Dangers which, 
every where cnclore us, and would deilroy us. And 
thofe glorious Objciis which fill the Heavens and 
the Earth, thofe admimble Works of God which 
every where furround us, and which would be as 
nothing to us, without being fecn, do by means of 
this noble Scnfc prefenc their Glories to us (coj, and 



(00} The glorious Landftips, and other Ohjeas ttint pre- 
fcnt ihcmfclves to the Eye, ire msnifcftly painted on the R»- 
tlnt, and that not creift, but inverted as the Laws of Opficks 
require; »nd is maniieft to the Eye from Monfieur Cxrccs's 
ExpeinnenC, of Uyiog bare the vitreous Humour on the 
back part of the Eye, and dapping over it a Bit of white Pa- 
per, or the Skin of an Egg; and then phcing ihe fore-piftof 
the Eye to the Hole of the Window of a darkned Hooin, Bf 
which means we have a pretty Landikip of the ObjefiU 
abroad invenedly painted on the Paper, on the back of tiic 
Eye. But now the Quellion is. How in this Cafe the Eye 
comes to fee the Objefts ereiii Monfiiur Carui'i Anfwer is, 
Noiitia ilimt ix nuUd imagine petidei, nee tx ulli altione db et- 
jtHii vtmente , lidex faU fifu exigiiarHm partiumfertiri, I ijiti- 

tm Nervi txfKlluUnt. — ■ E. g. cogitandum in Ocuh . 

fnum cafilliimin'i ntrvi ofiici ■ — riffondtre »d alinm 

qi4endam panii cirttri- qui faeit »t Aniina finiula LtM 

cagnofcat, qvt jacent iv reili, aut qu.ift retl» Unii ; ut it* 
tnirari nto dcbtamm ctrpfra in naiarati fiiu vidiri, quamvit 
ma$« in bchIo aeliniaia csnfrarium habtat. Dioplr. c. 6 But 
our molt ingenious Mr. Mtlyniux anfwereth thus, The Eyt it 
only the Organ or Inflrumeni, 'tis ihi Seul that fitt ty tni*at 
tf tht Eyr. Ttt inqmrt ihm how thi Soul ptruivts rhi 
Objtd trth, hy an invirttd Ima'r, it to enquiri into the SohCi 
__ faatliifi ' -Ba( tritl and invirttd an only Ttrmi oj Rt- 
iaiien to uf and down; »r farthtr from, or mghir to thi Ctn- 
Uf of tbi Eanh, m Partt »/ iht {»mt Xbiiij. &»w vV>» 
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^K ^1 us with AdmiracioR and Pleafurc. But I need 
^V not expatiate in ihc Ufefulnefs and Praifes of this 
^H Senfc, which we receive the Benefit of every Mo- 
^B ment, and the want, or any defeft of which, wc 
^H lament among ourgreateft Misfortunes. 
^1 Leaving then this Senfc, I {bait proceed to the 
^1 other four, but more briefly treat of them, by rea- 
^H fon wc have fo ample a Sample of the divine Art in 
^V the lalt, and may prcfume that the fame is exerted 
- in all as well as one. For a Demonftration of 

vhich, let us in the next Place carry our Scrutiny 

to the Senfc of Hearing. 



■ 
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Bfi, or vifivt Fatuity taket no nat'ici af thi inttrital Pifiurt ff 
ill flwn Pjrfi, lut ufiih ihem as an Jn/lrUmeni eniy, ctntrivti 
byHnturt far tht Extnifi of fHcka Faculty. — Ltim imagmr, 
that the Eye (on iis lower P»n) nctives an Impulft [by a Ray 
ftora the upper pari of thcObjcfl] miiji net the vifive Faculty 
ii ntajjarily direilid hereby it tonftder this Striit, as ceming 
frer» th* top raihir thim ihi hitom [of the Objcift] anii con- 
'fequiniiy tt direSlcd to conclude it the Rtpreftntatioa ef the 
up f Hereof ■me may be {athfied, by fHpfofing a Man fiandmi 
en bis Head. Far hire, though the upper Parts of Objiils art 
fainted an the upper Parti of the Eye, yet the ObjtHs art 
JHdged to be irtil. What is [aid of Ertll and Revtrfi, may ^i 
. Htdirfloed of sinifier and Dixter. Mglyneui'» DioptT. Not. 
fart 1. Prop. i8. 
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Ir CHAP. in. 

Of the Sen/e of Hearing. 

Concerning the Senfe of Hearings I fliall tike 
notice ot" two Things, the Organ, the EAr% 
and its Objeft, Soumi. 

I. For the Organ, the Ears I f^all jiafs by itl 
convenient Number of being double, which (as itt 
the laft Senic) ferves for the commodious Hearing 
every way round us; as alfo a wife Provifion for the 
utter Lofs or Injury (^i) of one of the Ears. But 
I (hall a little infill upon its Situation, and its ad< 
mirablc Fabrick and Parts. 

I. It 



(4) I prcCnme it will not be ungrateful to take notice here 
of the admirable, as well as ukful Sagacity of fomc de»f 
Peifons, that have learnt 10 lupply their want of Htaring by 
underftanding what is Taid by the Motion of the Lips. My 
very ingenious Friend Mr. IValUr, R. S. Sicr. gives this Ac- 
count, Then Ifvt new end havt from f heir Birth, inoHfTaivn, 
a Mtn and hin Sifttr, inch about fifty Ytart eld, neithtr ef 
ivhicli ha-vt the Uaji Senfi of Htaring, ■■ ■ ytt bath ef theft 
knew, by the Matien of the Lift only, whaltvir ti faid %9 
them, and -wiU anfwtr pertintnily to ihi Siuefiian frepofed tj 

them The Mother told me they eenid hear very well, and 

ffeak when they were Childrtn, hut both lojl that Senfe after' 
wards, which makes thetn reitin their Speech ; though that, tit 
Perfotts ntt ufed It thtm, if a little Htttoiith and odd, but in- 
telligible enough. Phil. Tranf. N". Jli. 

Such another Inflance is that of Mr. Ooddy, Minifler of 
St. Gervais in Geneva, his Daughter. She U new about Jixteea 
Teart eld. Her Nurfe had an extraordinary Thiekncft of Htar- 
ing; at a Tear eld, the Child fpake all theft little Words that 
Children begin te ffeak at thai Age, —— At tine Years eld, thty 
ftrctived fht had laft her Hearing, and wm fo Dtaf, that tier 
fittei, though fhe hears great Noifes, ytt fhi heart nothing that 
tne can ffeak ta hir.—— But by obferving the Motient of the 
Mteuh ltd Lips ef ethers, jht hath aeqitired [e many Wordtt 
tku ettt ef thtft fhe hath formed a ferf «f 'Jmv'* wwWwIb 

I to 
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I. It is fituated in the mofl: convenient Part of 
the Body, {like as I faid the Eye is) in a Part near 
the common Senfbry in the Brain, to give the more 
fpeedy Information j in a Part where it can be beft 
guarded, and where it is moft free from Annoy- 
ances and Harms it felf, and where it gives the leaft 
Annoyance and Hindrance to the Exercifcs of any 
pthcr Parti in aPartappropriatedtothepeculiarUlc 
of the principal Senfes, in the mofl: lofty, eminent 
Part of the Body, where it can perceive the moft 
Ob^&s, and receive the greateft Information: And 
laftly, in a Part in the Neighbourhood of its Sifter 
Senfe the Eye, with whom it hath peculiar and ad- 
ipirable Communication by its Nerves, as I intend 
to fhcw in its proper Place. In rcfpeft then of its 
Situation and Place in the Body, this Senfe is well 
dcfigned and contrived, and may fo far be accounted 
the Work of fome admirable Artift. But, 

Z. If we furvey its Fabrick and Parts, it will 
appear to be an admirable Piece of the Divine Wif- 
dom, Arr, and Power. For the Manifellation of 
which, let us diftinftly furvey the outward and the 
inward Part of its curious Organ. 

I . For the oufwurd Ear : If we ubfetvc its Siru- 
fture in all Kinds of Animals, it muft needs be ac- 
knowledged to be admirably Artificial, it being fo 



_/fc« MN htld Coniiirfalion whole Days wilh thofe that can fpeak 
(nr awn Language. I could undirfiaad f»me of kir tVsrds, Bat 
Muli not camprehtnd a Ptrhd, ftr it fiemed is hi bul a confuf- 
td Noife. she knorvs nothing that is fnid to her, anlefi Jht 
frith the Motion sf their Mouths that fpetk to her ; ft that in 
tht Night, whin it is nicejjitry to ffiak to hir, they mufi light 
« Candle. Only, ini thing uppeared the Jlrangifi part of the 
whole Narration : She halh a Sijler, with whom fhe hath 
frailijtd hir Language more than luiih any other ; And in tht 
Night, by laying hir Hand on her Sijlir's Month, Jhe can fiT' 
teivi by that what fit faith, and fo can difeourfe with her m 
, the Night. Biliiop Burnet's Lst. 4. p. 148. 

nicd 
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nicely prepared, and adjufted ro the peculiar Oc^a- 
fions of each refpedive Animal. In Man {b\ it is 
of a Form proper for thecrttt Pofture of his Body. 
In Birds, of aForm propcrfor Flight; notprotubc- 
rant, becaufe that would obftruft their Progrefs, but 
clofe and covered, toafFord the rafierPanigc through 
the Air. In Qiiadrupeds, its Form is agreeable to 
the Pofture, and flower Motion of their Bodies j 
and in thefe too, various, according to their vari- 
ous Occafions. In fome large, ercft, and open, to 
hear the leait Approaches of Dangers {c\ in others 
covered, to keep out noxious Bodies. In the Sub- 



(6) I cannot but admire iluc our moft eminent modern 
Anatomilh (hould not agree, whether there be any Mufcles 
in the outwar^i Ya\ of Man or uot. Dr. KtH faith there arc 
iwo ; Dr. Drake the Time Number; and Dr. G'lhf^n makes 
them to be four. So fllfo doth Monfirur Dioms, and fo did 
the ancient Anatomid? : But Dr. Schelhamtner expteffly de- 
nies there are any, and faith, Sedaxii auttm rtliquos Eruttruta 
Anatvrttc, m qnorum pUrifqni talis Mufculi flnrts in-uiniun- 
tur ; pularunt auiim furtalfis ignarniniafum Homini, fi nolt c 
h'u i/ijlruilHs tjfti, liJ- minus inde perfeHum animal fore, Schel. 
dc Audim p. I. c. I. §. 7- But Valfalva, wlio wrote very 
lately, and is very accurate in his Survey of the Ear, faith, 
Mufeuli auricult fofteriores ijHandequi quatusr, quandoqm duoi , 

ftd lit fltirimitnt ires admlantur ; ^ quanda folum duo fe ma- 
nifefiani, tunc itnus ex iUit dupUeaia tendine vertiii Cmchxm de» 
ferri folet. Horum mufculerum ia numero -varietattm non filifm i 

in diverjis ; verum euam ia eodim fuijeffo quandoqui ■vidi— ' 

Ex quibus differtntiis fubarti fant Aulforum dijcrtpanti* ia ho- 1 

rum MufcuUrum numero, v pafiiu: — quod noa evenijfet,' _' 

Ji pluTiii in diverfis Corporihm iidem MufeuU qaitfiii ijfint. Ant. " ' 

Mar- Valfalva de Aar. Human. C, I. S. 6. But Dr, Drake 
thinks fome of Valfat~jai Mufdes the Produft of Fancy. Mr, 
Coiafer makes them to be three, one Attollent, and two Reira- 
hent Mufcles. See Anat. Tab. n. 

{c) Inter cetera [animalii aurita] maxim'e admirabilis tft au- 
rii leporine fabrica, quod, cam timidiffimum animal /it, c" 
frorftti inirme, natura id turn audiiu acuiijfmo, lanquam ha- 
Jlium txploratore ad perfentienda pericula, turn pedihus ceu ar- 
mis ad currendum apiis mun'ijft videiur. A Kirchcr'j Phonari, 
1. 1. S. 7. Tcchnaf. i. 
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terraneous Quadrupeds, who arc forced to mine, 

I and ^ig for their Food and Habitation, as a pro- 
tuberant Ear, like that of other Quadrupeds, would 
obftru6t their Labours, and beapt to be torn and in- 
jured j fothey havethecontrary ((/), their Earsftiort, 

\ lodged deep and backward in their Head, and paf- 

fing 



(d) AUles h»¥e no portuherant Ear, but only a roundHok 
between the Neck and Shoulder; which Situation of it, to- 
gether with the thick, (hort Fur that covers it, is a fufficicnt 
Detenfative againd external Annoyances. The Meatus An- 
diiariHs is long, round and cartilaginous, teaching to the un- 
der part of the Skull. Round the inlide runs a httle Ridge, 
rcfembUng two Threads of a Skrew; at the Bottom where- 
of IS a pretty Inlet, leading to the Drum, roade, on one iide 
with the aforefaid cochleous Ridge, and on the other, with 
a fmall Cartilage. I obfervcd there was Cerumen in the 
Meatus. 

As to the intttr liar, it is fomewhat finguiar, and different 
from that of the other Quadrupeds, and much mote from 
' Birds, although 1 have met with fome Authors that make it 
agreeing with that of Birds. There are three fmalt Bones 
only fall hollow) by which the Drum (to ufe the old Appel- 
lation) or the Membrana Ipnpani (as others call it) adteth 
upon the Auditory Ktrve. The firft is the Malleus, which 
hath two ProcefTes nearly of equal Length; the longer of 
which is braced lo \\\ti Mttnbrana Tympini, the (liorter to the 
fide of the Drum or Oi Pcirefum; the back part of it refem- 
bles the Head and Stalk ot a fmall Majlimem. fuch as are 
pickled. On the back of the Ma'.lius lies the next fmall 
Bone, which may be called the Incus, long, and without any 
Procefs, haying fomewhat the Form of the ftiort Scoop 
wherewith Waiet-mcn throw the Water out of their Wher- 
ries. To the end of this the third and iaft fmall Bone is tack- 
ed by a very tender Brace. This little Bone bears the Office of 
the Stapes, but is only forked without any Bafe. One of 
(hefe Forks is at one Fenifira, or Foramen, the other at ano- 
ther; in which Fbh^Jm 1 apprehendtheFotksaretackedto the 
Auditory Nerve. Thefc Femfin (equivalent to the ftnifira 
Ovalls, iTi6 Rffiuniia in others) are the Inlets into the CttJitta 
and Canales Snmciriulares, in which the Auditory tltrvt li- 
eth. The Stmicirtutar Canalts lie at a diftance from the Drum, 
and are not lodged (as in other Animals) in a itrong, thick 
Body of Bone, but ate ihrufl our, within the Skull, making 
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fing to the under Part thereof, and all fufficiciitly 
fenced and guarded. And as for Infcfts, Reptiles, 
and the Inhabitants of the Waters, if they enjoy 
this Scnfe, fas there is great Reafon to think they 
do,) it may probably be lodged commodioufly un- 
der the fame Security and Guard, as the Smelling, 
or feme other Senfc is. 

And moreover, as the Form of this Organ is va- 
rious in various Animals, fo in each of them its 
Strufture is very curious and obfcrvable, being in 
all admirably contrived to colleft the wandering, 
circumambient Impreffions, and Undulations of 
Sound, and to convey them to the Scnfory within. 
If I fhouid run over the fcveral Genera of Animals, 
we might find anotableProfpcft of the handy-work 
of God (f), even in this fo inconfiderable l?art of 
Animals. But I fiiail only carry my Survey to 

that 



an Antrum, with an handfome Anh leading into it, into 
which a p*rt of ihe iJnin enters. 

One Leg of the Maliim be:ng fAftned to ihe Mimbrana 
Tymfaat, and ihe inciti lo the back of ihe M*tUu<, and the 
top of that to the lop of ihtSuptu and the l-orks orBranL'hcs 
of the Siajiif lo the Auditory Nir-Jt, I obfervcd tf:ai when- 
ever I rooYcd the Membrane, all the httic Boms were n the 
fame time moved, and confcquenlly the AnditDty Ntrvj 
thereby aiitaed alfo. 

1 hope the Reader will excafc me for being fo particular in 
this Organ only of the AUU, a defpifed Creature, but ai no- 
table an E«mp!e of God's Work, as its Life isdifFercnt from 
that of other Quadrupeds; for which Reafon it partly ii that 
I have enlarged on this part differing from that of other!, 
and which no Body that I know of, hath taken much notice 
of, and which is not difcoverable without great I'atience and 
Application; and partly becaufe by comparing thele Obftfva- 
lions with Baei VII. Chaf. i. Neu (d), we may judge how 
the Senfe of Hearing is performed. 

(t) Amtng lUdiiy Varietiet, boih In tht tnntr and t»iir 
Ear, thtft which 4ppiarm ihi P»jfagt tnlt th$ Reelt-Beni, *rt 
ntu»rkaki. For in an Owl, ihaf ptrebtt an a Tret or Btanu 
and htarkins afur tht Prey Itnsath fetr, it is ^roAutei 5»'^^" 
tmt shvt ihait h it l/ilo-.v, fat tht beimr RutJiHiv sj ^^'* ^^^'^ 

13 
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[ .*Iiat of Man. And here the firft Thing that ofFer- 
cch it felf to our View, is the Hellx^ with its tor- 
tuous Cavities, made to flop, and colle£l: the fono- 
rous Undulatiotis, to give them a gentle Circulation 
andRefraftion, and fo convey them to the Concha^ 
or larger and more capacious round Cell at the En- 
trance of the Ear. And to bridle the Evagation of 
the Sound, when arrived fo far, but withal not to 
make a Confufion thereof, fay any difagrecable Re- 
percuflions, we may tajte notice of a very curious 
Provifion in thofc little Protuberances, called the 
Tragus^ and Anlitragus of the outward Ear, of a 
commodious Form and Texture (/), and conveni- 
ently lodged for this Ufe. The great Convenience 
and Benefit of this Form and Contrivance of the 
outward Ear, is fufficicncly manifcft by the want 
thereof, Which caufcth a Confufion in the Hearing, 
'with a certain Murmur.^ or Sivooing like the Fall of 
Waters (^). 



Scund, But in a Fox, ihat fceuleth underneath the Prey at 
RoBJi; it is for the fame Eeafen, produced farihtr put belaii.: 
In a Pole-Cat, ■a^hich hearkens ftrait forward, it is produced 
behind, for the taking of a forward Sound. Whenm in a Hare, 
■which is t/try ^uick ef Hearing, and thinkt of nothing but be- 
ing furfued, it is fufplied with a bony Tube, -which as a na- 
tural OCoeeufiick, h fa direile/i backward. Of to rtceiiii the 
/malie/l and moji difiani Sound that comis behind her, Grew'i 
Cofmolog, Sacr. lib. i. c. 5. §. 6. 

(/) The Textute of ihe Tragus and Amitragut, is Tofter 
than that of the HtUx, which ferveih gently to bluni, not 
forcibly to repel the Sound in the Concha. 

(g) Dr. G(*/o«s Anatomy, Chap. 11. Book 111. 

Ihofe -whoje Ears are cut off, ha-ve but a confuftd way tf 
Hearing, and are obliged either to farm a Cavity round the 
Ear with their own Hands, or elfe to make ufe of a Horn, and 
apply the end «f it to the inner Cavity of the Ear, in order ta 
rtctivt the agitated Air, 'Tit likewife obferved, that thafc 
vihoft Ears jut out, hear belter than fiat-eared Perfons. Mon- 
fieui Dionis') Anat. VeminJIr. 8. 



Another 
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Another wife Provifion of the Creator, is in the 
Subftancc of the outward Ear,' which is cartilagi- 
nous, the filteit for this Place. For (as an ingeni- 
ous Anatomilt (h) obferves) " If it had been Bone, 
" It would have been troublefome, and might by 
*' many Accidents have been broken off: If Flefh, 
" it would have been fubjcft to Concufion". But 
indeed a worfe Confequence than this would have 
enfu'd fuch a SoftncCs as that of Fle(h, and that is, 
it would neither have remain'd expanded, neither 
Would it To Itindly receive and circulate the Sounds, 
but abforb, retard, or blunt their Progrefs into the 
inward Organ. But being hard, and curioufly 
fmooth and tortuous, Sounds find an eafie Paffage, 
with a regular Volucation and Refra£tion; As in a 
well-built Arch, Grotto, or mufical Inltrument, 
which magnify and meliorate Sounds ;" and fome 
of which convey even a Whifper to a large Di- 
ftance (() : But from the outward, let us carry our 
Survey, 

X. To 



(t) Gibf. Ibid. 

(i) It would naureate ihe Reader to reckon up the Places 
famed tor ihc Conveyance oi' VVhirpcrs, fuch as ihc Prifoa 
of Dionyfiui at Syracuft, which is fai4 to encreafe a Whifper 
to a Noife ; the clapprng ones Hands to ihe Sound of a Can- 
non, o'^t. Nor the AijuiduHs of CUuditu, wnich cairy a 
Voice iiiteen Miles, and many others both Ancient and Mo- 
dern. If the Reader hath a mind to be entertained in this 
way, he may find enough in K'lrehir's Photiurgm. But it may 
not be irkfome to mention one or two of our own in Eng- 
Uttd. Among which, one of the mod famed ts the JVhifper- 
ing-Place in Gloacejltr Cathtdral, which is no olhei than a 
a Gallery above the Eaft-end of the Choir, leading from one 
fide thereof lo the other. It confifteth, (if I miftakc not) 
of five Angles, and fix Sides, the middle-nioft of which is a 
naked, uncovered Window, looking into a Chapel behind it. 
1 gucfs the two WliiCperers ftand at about twenty five Yards 
Diftance from one another. But the Demt of St. Paul't, 
Lendon, is a more confidetable iVhiffermg'Phct^ -nVitx*. ^!t\^i 
licking of • Watch (when no NoUc \s \\i \Vt S\\twi^ -wvv^ 
I?' ■ \ s, "« 
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1. To the inward Pare of this admirable Organ. 
And here wc find the moll curious and artful Pro- 
vifion for every Emergency and Occafion. The 
auditory Pajfage^ in the fiift Place, curioufly tun- 
nelled, and artfully turned, to give Sounds an cade 
PafTage, as well as a gentle Circulation and Refra- 
flion } but withal, fo as to prevent their too furi- 
ous rufhtng in, and afTaulting the more tender Parts 
within. 

And forafmuch as it is neccfliiry that this Paflago 
I fliould be always open, to be upon the Watch («) j 
therefore to prevent the Invalion of noxious Iiv- 
(e&s^ or other Animals, (who are apt to mako 
their retreat in every little Hole), Nature hath 
fecured this PafTage (/J, with a bitter naufeous 



be heard from Side to Side; yea, a Whirper may be feni all 
round the Domt. And not only in the Gallery below, but 
above, upon the Scaffold, I tried, and found that a Whifper 
would be carri-d over one's Head round [lie top of (he Arch, 
HQtwithftanding there is a large Opening in the middle of it 
into the upper part of the Domi. 

(k) Aud'itM auiem fimfer patct ,- ijtu tnim ftnfn tuam dor- 
tnieniei egimuf : A quo cum finus ifl acciptia, iiiam i femnt 
txmatnuT. Flexinijitm iiir habet, ne quid inirtre ffit, fifim- 
fltx, v direlium faiertt ; provifum etiam, ut Jiqua minima 
ieJiiaU conaretur irrumfere, in fordibus auriurn, lanquam in 
vijto, inhtrefcerti. Cicer. dc Nac Dcor. 1. 1. c. n. 

Itdeferves a particular Remark here, that in Infants in the 
Womb, and newly horn, the Meaiat Auditerim is fliut up vo- 
ry dofcly, partly by the Conftriftion of the Palfjge, and 
partly by a glutinous Subftance, whereby the Tympaaum ii 
guarded againlt the Water in the Stcuiidini, and againfi the 
Injuries of the Air as foon as the Infant is born. 

(l) It isrcmaTkable, that in nioft, if not all Animals, whole 
Ears are tunnelled, or where the Miatus Audiioriui is long 
enough to afford Harbour to Ear-viig!, oi other Infe^ ; that, 
J fay, in tbeEats of fuch, £dr-u'4x is conflantly tobefound. 
But in Birds, whofe Ears are covered with Feathers, and 
where the Tymfaaum lies but a little way within the Skull, 
■o EAr-wax ii found, becaufe none is necelTary to the Ears 
ia well £uar4e<]| and To little tiUDelled. 



^v So well £1 
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Excrement (w), afforded from the Glands (») ap- 
pointed for that Purpofe. 

From hence let us approach the moft inward 
Parts, in which we fhall fee Strokes of the moft 
exquifite Art. To pafs over the innate Jir, that 
moft Authors talk of (oj, (becaufe there is no fuch) 

the 



(i») The Ear-Toax was thought by the eld Anatomillsiohc 
an Excrement of the Btain : Humor iiliofui a cereira ixfug- 
natits, ihe BartbeliHtt fay of it, 1. 3. c 9. But as SchethatB' 
mtr well obfetves, Htl ahfurdzust quim ctrtbri ixenmiaium 
hoc fiaiuire. Sam V ratio nulla fuadit, ut in ctrebro fieri ex- 
eremtnlum late irtdamus : — — — nequt ti'upaltnt[cr qniii ab 
€» ficlufum in intalum audilarium pej/it inde pintlrari. As to 
its Taltc, Caffiriu! gives InHanccs of irs being fwcet in fome 
Creatures, ^m Schelhimmer hjs. Ego -vtro fimfir, lum ama- 
riiie aliquid duUtdinit in itle dtfreheodi. Vjd. Schel. de Ati- 
4it. p. I. c. 1. § 10. But I could never dininguilh any Swect- 
nels in it; but think it inlipid mised with a Bitterncfi. 

(n) Cerumitia amara Antrioiis ixudantia Willis de A- 
nim. Brut. par. i. c. 14. in the SAj'b— — are liiiU Clandt, 
-jjhich furnifh a yitlow and biller Humour, Monlieur Dionis't 
Dem. 18. An handfome Cut of thofc GlanduU ctruminoft 
IS in Dr. Drakt, from Valfalva. 

Pliny attributes a great Virtue io\\\c Ear-wax ; Morfiti ho- 
minn inter afpirrimos numeraiur : mideniur fordts tx auritui ; 
ac nt quit mirelur, itiam Sctrpianum ii'liim :itrpcntiumqiir 
fiaiim impofiu. Plin. Nat. Hiif. I. 18. t. 4- And that it haib 
an heahng Quality, and may be accounted a good Balfam, 1 
my felf have experienced. 

(d) That there is fuch a Thing as the innate Air, (talked 
of much by moft Authors on this Subjefl) Stkelhammer very 
juftly, I think, denies, by Realbn there is a Pairage into the 
inner tar from the Throat, thtoiigh which the innate Air 
may pals out, and the outward Air enter in. V. Par. Alt. 
p. 1. c. I. 5. 10. When by (lopping our Breath, and Strain- 
ing, we force the external Air into the Ear, it may be heard 
rulhing in ; and if much be forced in, it may be felt alfo to 
"beat againlf the Tympanum. When the PalTage to the Throat 
ii by any Means fiopp'd, as by a Cold in ihe Head, cf(. the 
Hearing thereby becomes dull and blunt; by Reafon the 
Communication between the outward and inward Air are ob- 
ftruAed: But when by ftrong Swallowing, or i'uch like M.Qi.t.- 
on of the Tliioat, the Fallagc is o^ctici, ■««. \«ttvi*i\vV\ v 
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the Paflagc to the Palate (p), and their Ufes, with 
divers other curious Things that might be named j 
let us Hop a little at the Part containing the reft, 
namely, the Bone (q). The particular Texture and 
Hardnefs of which, above other Bones of the Bo- 
dy, is very remarkable ; whereby it ferves not only 
as a fubltantial Guard to the Senfory, but alfo to 
oppofc the Impulfes of the artherial Matter, that 
there may be no lofs, nor Confufinn in the Sound j 
but that it may be conveyed regularly, and intirely 
to the auditory Nerves. 

The next Part I rtiall take Notice of, may be 
that fine Membrane, called the Tympanum, or Mem' 

fudden SmacU or Crack, and wc immcdiaiely hear very clear. 
ly; (he \oiii of feculent Air being at thic Tirae difdiarged 
from the iuner Ear, 

It is a wife Provifior, that the Paffage for the Air into the 
Ear, is from the Throat; Ur nan flat im quhh ainxttrnm ir- 
rttmfcre tjueat [as Schilhammcr faiill. Par. Ult. c. 4. S, 8.) fed 
ntnnihil immutatM, m temperatui, rahie ix medio vintrt exffi- 
ranH; ima forlajfis noa facile alius, nifnx pulmonilut. 

(f) Valfalva hath given us a moie accurals Defcription of 
the Tuia Eufiachiana, or Pajfagt ic the PaUie, than any other 
Author, to whom 1 rhcrefore refer, De Aur. Human, c. 1. S. 
16, ere. 

The chief Ufe hereof, he thinks, is ro give way to the in- 
ner Air, upon every Motion of the Memimna Tympani, the 
MaSius, Incus and Stafes. This PalTjgc, if it be ihut S^, 
Deafnefsenlues: Of which he gives two Inftances ; OneaGen- 
tieman, who loft his Hearing by a Polypus in the Nole reach- 
ing lo the Uvula; the other a Yeoman, labouring with an 
iJIcer above the left Side of the Uvitla -, which when lie itopt 
with a Tent dipped in Medicine, he loft his Hearing in the 
left Ear, and recovered it, as foon as the Tent was out. ihid, 
c. 5. 5. 10. 

(g) Os [petrofum] ex que inferiorei [Labytinthi] eav'natum 
parities conjlati funt, album, duriffimum, aecnen maxirac com- 
feilum. Id auttm a Naiurd iia comparalum ejfi videtttr, ut 
materia tthtres Sonorum objeHiiTum imfrcjfionthus enufla, dum 
fridiilis imftngitur Parietibus, nihil aitl fahemferi nihil mttus 
fui amiltat, at jut adc'o illutn qualem ah Oijtilis jonerh accent, 
talem cummitniftt fpiritui animali centente intra txpaafientt rami 
tooUiarit Ntrvurum auris. Dr. Raym. Vitujfim of Mehtfiliur, 

.in Phil. Tranf. N". is3. 
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brana Tyntpani (r), with its inner Membrane (f)i 
Together with the four little appendent Bones (t)t 
and the three inner Mufcles to move them, and 
adjuft the whole Compages to the feveral Purpofcs 

of 



(0 The Tympanum of the Ear, or as Valfalva and the Mo- 
derns, llie Mtmbrana Tyrnfani was taken notice of as early as 
Hippscrates'i Time. In Birds, it is ftrained towards the out- 
wirdParis; in other Animals towards the Brain, or iimcrParts. 
Moafieut Dion'is faith, Ii is nst lyiaUy fafitntd to the wheli 
Circumftreticeef tht btay circle, in which h is inchafrd; far an 
the upfir side it hath a frci difengaged Pan, ty wh'uh fotnt caa 
give vent to the Sfiaak in their Mouth. Demonftr. 8. That there 
is fomc PalTige I doubt not, but 1 queftion whether Monfi- 
eur Dionit ever faw the difcngaged Part he mentions. I have 
my felf carefully fearched divers Subjefls, and do not remem- 
ber to have feen any fuch PatTagc; and I perceive it cfcaped 
the diligent Schelhammer'i Eye. Valfalva alfo by injeiiing in 
through the Tuba Eujlachiana, could not force any Liquor 
into the Miatui Audiiertus; but yei he imagines he found the 
FalTjge out in another Pbce of the Drum, in fome morbid, 
and one found Head. Valfalv. di Aur. Hum. c. i. S. 8. Mr. 
Cawfer alfo affirms there is a PalTage by the upper Part of the 
Membrane. A»at. Ap. Fig. 8. 

(/) Dr. Vleujfeni, before-named, difcovercd a Membrane. 
tenuijftrm raraque idmedUm fixture intra eaviiatim Tyropam; 
as he defcribes it. Whofe ufe he faith is, t. Oecludtm Liby- 
rinthi januam trnfidit ne naturalis funjfimui at fubiiU0mHs Aer 

ft. ^. Labyrinihi hafin calefticii, &c ubi fupra. Probably 
this double Membrane may be fuch, or alter the fame Man- 
ner as it is in the lympanam of Birds ; Of which fee my Ob- 
fcrvitions in Book VII. Chap. 2. Hole (d). 

(I) The four htlle Bones being treated of by all that have 
concerned ihemfclves about this Scnfe of Healing, fince their 
Difcovcry, I ttiall take Notice of only two Things concern- 
ing them. I. The Difcovery of them is owing wholly to the 
Diligence and Sagacity of the latter Ages; of which Schtl- 
hammer gives this Accou.it from FaUapius, Htc officuU anti- 
quis An»lomicti—'—ignBta fuert ; primufqui qui in lutitn pre- 
duxil [Malleum & Incum] fuit Jac. Carpinft; primus quagu* 
precul etnai dubta Anatcmht ariis, quam Vifaliut poftea perfieit, 
reftauraior. Teri'mm [Stapcdem] iifuemt ae premulgavit (ri- 
ntHt J»h. Pbii. 4b Ingrajfia, Sicuftt!, P l]iL<i[o(bw) m Va&^yt.'. Aa- 
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^P of Hearing, to hear all Manner of Sounds, loud or 

^^ languid, harHi or grateful (»). 

^1 From 

^^ flijfimui. GjjiartHm, Thomd Bartholin, 'tilic, viro long'e tilt- 
benimD, Fran. Syivit debitur Schel. ubifupr. c. 3. 5, g. i. 
Their Difference in Animals ; In Man, and ^ndruptdi, ihey 
arc four, curioufl/ inaiticulated with one another ; with an 
external and internal Mufdc to draw, or work them, in ex- 
tending, or relaxing the Dram ; but in Fowls the Cafe is very 
different: Hh unrnn ofieuUm filitm largiea ijl Kainrd, qtttd 
CoUumtlUm forti apptUaver'n : uret mm tft i^ fubiiiiSbnitta, 
bafi 'mniitns tatleri, mtuadi. Huic adntxa tfi tariilago %tl4* 
mobilis, qu£ in Tympanum videtiir iirminari. Id- lU. S, 8. Ja 
th* Ears of all the Fotvl that I could examiiti, I ntver found a- 
*y mere than one Bone, and a CariiUge, making a Joynt witk 
it, thiu -was eajily moveMe. The Cartilage had gentrallj an 
Bfiphjfe, or two, ont en inch Sidc-^-^The Bone was very hard 
-«iJ fraail, having at the end of it a broad Plait, of the fame 
Subfianct, -very thin, ufion which it refitd, ai an iti Bafis. Dr. 
Jll. Moulin in P4iil. Tranf. N". 100. 

Thefc are the molt material Tilings I find ohferved by o- 
thers, concerning the Ears of Fowls, and fomc of them 
hardly, 1 believe, ohlcrved before. To which 1 Ihall fubjoyn 
fome other Things 1 have my fclf difcovered, that I preliimc 
efcaped the Eyes of thofe molt curious and inquililivc Anato- 
mifts. Of which the laft cited Book Vli. Chap. 1. Noti {d). 

(»5 Vidctur q-tid Tympanum Audicionis irtftrumentum prcli- 
minart, is- ijuaji prtparaieriam fuerit, quod Soni imprejfionim, 
five Jpeeiis fenfibilis prima fttfeipitni, tas in dtb'iia pmportioni, 
tf apta canformitati, vtniit Stttforium, quod adbuc inttriiis Ji- 
tftm ifi, dirigat : Jimili officio fungiiur nfpcSlu Auditm, ac ttt- 
nici Oculi Pupillam (Onflituentii, rifptSiu Visus ; uireque Mem- 
hrant Speeiis finfibiUs refringune v quaji emoltiunt, eafqui 
Senfaria non nifi proparlianatai tradunt, cui nude fi adveniaHt, 
teairiorem ejus traftn facile Udant, aut obruant. Rtvera Tym- 
panum nan audit, fed mtliori luliorique Auditioni confcrt. Si 
hic pars dtfiruatur, Sinfio adhuc aliquamdiu, rudi licet mode, 

ptragi pojjii-, qaippe exptrimento otim in Cane faHa, &c. 

^aniterit officio ut Tympanum rt£lt dtfungi pajfit, eKpaafum e- 
JHr pro data occafioni flringi, aut relaxari debet, vituii nimirhm 
Oculi PupiUa ■ • — ~§iuaprefier huie Aurit Tympana, ntn fetus 
ac iellico, macbini five unit qutdam appanualur, qutfuperf- 
Hem ejus mod'a lenfiorem, mode laxiorem reddani : hai enim effi- 
timt iria Dficala, cum Mufcxh, Sec, iVjUii% dc Aniqi. Brut. 
' c. 14. 

^B For 
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From this Region of the ^ympanum^ I might 
pals 



For this Opinion of ^t.WiUii, Dr. Schilhainmer is very fevere 
upon him, deriding the Reftaiaions he fpeaks of; and therefore 
ferioufly proves thai they are the Humours, noi Tunicks of the 
Eye, that rcfnfl the Rays of Light; and ihen jecringly de- 
mandeth, Whether the fonorous Rays aie reii.iifted by paflirg 
through a different Medium ? Whether the Convexity or Con- 
cavity of the Drum collcfls thoFe Rays into a focal Point, or 
fcitiers them ? u-«. And then faith, 06 has raiiomt a cUrlff. 
VH, ac di ri Medici prtcUri uiiriii, femeniii Bon fejfumus nan 
effi alimhrts ; in qua uli ingtniam admirer, queliii medicattieit' 
torum virts, »itt morhorHm caufas ixplicai, fit ubi forum fu»m 
egrtlJHi, PhiiBftfhum agit, ac -all Parnum ufum, i/ii Chymiea- 
rum rtrum uaturam fcrmetur, ejui baud f*mel nan mad'o juM- 
tium defidire, ■verUm tiliquanda ttiam fidtm. This is fo fevere 
and unjuft a Cenfure of our truly famous Countryman, {a 
Man of known Probity) that might deferve a belter Anfwer ; 
but I have only Time to fay, that although Dr. StheihammtT 
hath out-done ail that wrote before him, in his Book dt 
Audiiu, and Hiewed hiinfclf a Man of Learning and Indufl- 
ry; yet as our Countryman wrote more than he, (though 
perhaps not free from Knors too) fo he hath manifefled him- 
felf to have been as cuiious and fagicious an Anatomift, as 
great a Philofopher, and as learned and skilful a Phyfician, as 
any of his Cenfurers, and his Reputation for Veracity and 
Integrity, was no lefs than any of theirs too. But after all 
this terrible Clamour, Dr. Schelhammer prejudicatcly miiia- 
kcth Dr. WiUii'i Meaning, to fay no woife. For by uirxijut 
Mttttbran* rifringunt. Dr. Willis plamly enough, I think, 
means no more than a Reftrifliou of the Ingrefsof too many 
Rays ; as bis following explicatory Words manifefl, tiix.. nfrin- 
gunt, V qtafi emDlliuni, lafqut Stnferia nan nifi freportianatm trd' 
dunt. But indeed Dr. Schilhammtr hath Ihewn himfelf a too 
rigid Cenfor, by niakiug Dr. IViU'n fay, the Ear-Brum hath 
fuch like Braces as the War-Drum, viz. ^ed parrl de machi- 
nii fi» tiniii Tympani biUici adducii, dkit^iti idem in Tympa- 
tu auditerio can/fiei, id prorfus falfijfimnin tft. 1 wonder Dr. 
SehMaramer did not alfo charge Dr. Willii with making it a 
Porter, fince he faith in the fame Paiagtaph, Janitarit ogicia. Sic. 
But Dr. Willh's Meaning is plain enough, that the litde Bones 
and Mufcles of the Ear- Drum do the fame Office in draining 
and tebxing it, as the Braces of the War-Drum do in that. 
And confidering how curious and folemn an Apparatus there 
is of Bones. Mufdes, and Joynts, all adapted to a ready Mo- 
tios ; I am deuly of Di. Willis % Opiiuoii, that qs&. •y^^is. 
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Ufe of the £«rDr«ro is for rlie pro, onioning Sounds, and 
that by irs Extenfion and RetriAion, it correfponds to all 
Sounds, loud or languid, as the Pupi! of ihe Lye doth to fe- 
▼eral Degrees of Light : And th^t they arc no other ihin fe- 
condiry Ufes afligned by Dr. Sehiihammer, as the principal or 
fole Uies of keeping out ihc eiiernal colder Air, Duft. and 
Other Annoyances ; but erpecially ih.n, ob felim airU intimi 
petipmtim Irrampintis vim, huac malum Tympaai at Mallet 
tjft conditum, ut eederi frirnkm, diinde fili't ri/liiui quear ; as 
his Words arc, P. ulc. c. 6. §. 13. 

It was no improbable thought of Rekauli, bsi atttntos pr^- 
tirt, nil aliud efl, nifi Tympanum, aii ita ofiiti tft facio, con- 
Undire aut Uxart, c operant dare ut iltud in ea pcfiiioxe in- 
tintitm ftet, in qua tremulum atrii exierm motum commodilfm'i 
txcipiri psfit. Roh. Phyf, p. i. c. t.6. S. 48. 

The Hearing of deaf Perfons more eafijy by Means of loud 
Noifes, is another Argument of the Ufe of the Straining or 
Relaxation of the Tympanum in Hearing. Thus Dr. SVillh 
(ubi fupta) Accipi ol'im a -viro fidt digm, ft mulitrtm no-jifc, 
qut tic'ec farda fuirii, quoafquc tamen intm conduve Tympa- 
num pulfaremr, verba quxvii clar'e audiebat .- quari Marilm e- 
jut Tympanijiam pro ftrvo domejiieo eonducebal, ui iUius ope,- 
ctUe^uia inttrdum cum Uxore fitA habertt. Etiam de alio Sur- 
daflrv m'lhi narratum ifl, qui pri'pe CampmiU digens, qnolift 
tiai plurtT Campant nfonartnc, vocem qu.imvis fAcili audirt, 
ty IQB alias, pBluic. 

Ahfeijfo Mufculo [Proceffus majoris Mallei] <» ncinii aun, 
rtUxatur [Tympani Membtma]. Valfah. de Aur. Hum. c. 
2. S. ;. 

Upon confidering the great Diff.Tcnce in Authors Opini- 
ons, about the \}(t of the Parts, and Manner how Heating is 
performed, as alfo what a curious Provifion there is made in 
the Ear, by ths four hltie Dones, the Mufclcs, Membrane, 
C'e. I was minded (fince I penned this Note) to make enqui- 
ry my fclf into this Part, and not to rely upon Authority. 
And after a diligent fearch of various Subjefls, I find we may 
give as rational and ealic an Account of Heating, as of See- 
ing, or any other Senfe; as 1 have Oicwn in ray lall cited 
note id) Book VII. Chap, i, with relation to Birds. And as to 
Man and Beails, the Cafe is the fame, but the Apparatus 
more complex and magnificent. For whereas in Birds, the 
auditory Nirvi is affeifted by ihe Impreffions made on the. 
Membrane, by only the Intermediacy of the CoUumeRa; in 
Man, it is done by the Intervention of the four little Bones, 
with the Mufclcs ading upon them; his Hearing being to be 
adjufted to all kinds of Sounds, or Impreflions made upon the 
Membrana Tympani. Which Impreffions arc imparted to the 
auditor-} Nerve, in this Manner, vix.. Firft ihcy afl upon the 
tAmbrant and Malltm, the Malltni upon the liteus, and the 
" " ~" I>t(Ht 
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pars to that of the Labyrinth (w), and therein furvey 
the curious and admirable Strufturc of the Fejiibu- 
lum, the Semicircular Canals (x), and Cochlea; par- 
ticularly the artificial Gyrations, and other lingular 
Curiofities obfervable in the two latter. 

But I ftiall not expatiate on thefe reclufe Parts j 
only there is one fpecial Contrivance of the Nerves, 
miniftring to this Senfe of Hearing, which iilupi 



•Ineus upon the Oj Orl/ieulare and Stapes ; and the Sta/>i! upon' 
the aadimr.y Nerve: For the Bafc of the Stapci (the fame ar 
the Operculum in Birds) not only covers the Fcnifira Ovalis, 
within which the audUar-} Nerve lieth, but hath a Part of the 
aadiiowy Nerve fprcjd upon it too. It is manifcft that this is 
the true I'focefs of Heiiiing; bcciufe, if iht Merabraat hs 
inov'd, you may fee all the Bones move at the fame Time, 
and work the Bate of the Stapes up and down in the Femjlr* 
Ovalii, as 1 llicwi-d in this Chapter, mts [d) concerning tlie 
Male; and as it nuv be k~a in ath3r Ears carefully opened, 
if the Parts remain m;i(«. 

(w) 1 do not confine the Labyrinth to the Canales Stmifii''' 
cuiarti, or any other Part, as the elder Anatomifls feem to- 
have done, who by iheir erroneous and blind Defcriptions 
feem not well to have undetftood thefc Parts ; but with thofc 
much more curious and accur;ite Anatomills, Menjitur de Fer- 
r.ay, and Dr, Valfalva-, under the Latyrinih, I comprehend 
the Canales SemiclnstUrts, and the Cochlea, together wilh 
the intermediate Cavity, called by them the Vefiibnlum. 

ix) In the fimicircuiar Canals, two Things deferve to be 
noted. 1. That the three Canals are of three diiFerenc Sizes, 
Major, Minor, and Minimus, i. Although in different Sub- 
jcfts, they arc frequently different; yet in the fame SubjeiS 
they are conftantly the fame. The Reafon of all which, to- 
gether with their Ufes, I'al/alva ingenioufly thinks is, that as 
a Part of the tender audimry Nerve is lodged in thefc Canals, 
fo they are of three Sizes, tbe better to fnit all the Variety of 
ToDcs; fome of the Canals fuiting feme, and others, other 
Tones. And although there be fome Difference as to ihc 
Length and Siic of thefc Canals, in different Pcrfons; yet, 
left there fliould be any difcord in the auditory Organs of one 
and the fame Man, thofc Canals arc always in exaft Confor- 
mity to one another in one and the fame Man. r. Valfal, 
ubi/Mfr. c. 3. i. 7. and c. 6. S, 4. 9. 
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Dot be pafTed by ; and that is, the Branches of one 
of the auditory Nerves {y)^ fpread partly to the 
Mufcles of the Ear, partly to the Eye, partly to 
the Tongue and Inftrumenis of Speech, and inof- 
culated with the Nerves to go to the Heart and 
Brcaft. By which Means there is an admirable, 
«nd ufcful Confent between ihefc Parts of the Bo- 
dy i it being natural for moft Animals, upon the 
Hearing any uncouth Sound, to ereft their Ears, 
and prepare them to catch every Sounds to open 
their Eyes (thofe conftant faithful Sentinels) to ftand 
upon their Watch j and to be ready with the Mouth 
to call out, or utter what the prefent Occafion fiiali 
diftatc. And accordingly it is very ufual for moft 
Animals, when furpriz'd, and terrify'd with any 
Noife, prefently to fliriek and cry out. 

But there is befidcs this, in Man, another great 
Ufc of this nervous Commerce between the Ear and 
Mouth: And that is, (as one of the beft Authors on 

• this Subje£t expreiTeth it) (2), " That the Voice 
" may correfpond with the Hearing, and be a kind 
" of Echo thereof, that what is beard with one 
** of the two Nerves, may be readily expreficd 
** with the Voice, by the help of the other. 



(y) HiffafieTioT Hervus extra cranium dtUiHS, in tres r»m>t 

irviitniiT, qui emnis motibus putheticit infiriiiitat. Pri- 

mt— • ■ ' mufiulis Auris imfendilitr. Praculdubis hifjui »fli- 
tni tffieinir, at animdl'm qu^vii, a fuhiia foni imfulfm, aurti, 
qM*fi fanum nimis citi iranfiunum caftamrai trigant. R«- 
mu! alter . virfni utrumque eculi unguium furcniai emit- 

»it : qui mufculis palpebrarum aitoUeatibin infer unfur; quorum 
tert'e munits ttl ad fubitum [am affulfum veuUi ccnfejiim af*' 
rire, tofque velut aJ Excuhiat vocari. ■ Ttrtius — ramui 
■vcrfui Lingua radicem dejctndtm, mufculis tjui & effis Hyoti- 
4*»i diftribuitur,»de6qHe organa ^uidiimimistdmdtsiiiial,&iC 
Willii'i Cereb. Anar. c, 17, 

(a) Hujufmadi Servorum tanfarmatia in Homini nfitm tttium 
inji%nifrtm frtfiat, nimp* ut V»k, Ssc, WiUJs Ibid. 

Thus 
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Thus much fhall fuffice to have fpoken concern- 
ing the Organ. Let us, 

II. Take Notice of thcOhJeSl of this admirable 
Senfc, namely, Sound; and ib conclude this Chap- 
ter. I fhall not here enquire into the Nature and 
Popercies of Sonnd^ which is in a great Meafure in- 
tricate, and hath puzzelled the bell Naturalifts : 
Neither (hal! I Ihew how this admirable Effect of 
the divine Contrivance, maybe improv'd to divers 
Ufes {aa) and Purpnfes in humane Lifej but my 
Bufinds will be to ihew that this Thing, of fo ad- 
mirable Ufc in the animal World, is the Work of 

God. 



{an) Among ibe Ufes to which the Wit of Man haih cm- 
ploy'd Sounds, we may rcclton the Inlhuments'ufeful in con- 
vocating Afiembhcs, mamging Armies, and many other Oc- 
calions, wherein Bells, Trumpets, Diums, Horns, and oihcr 
founding Inltruraents are ured; the Particularities of which it 
Would be tedious to recount: As that the biggeft EtU in f«- 
ropi is reckoned to be at Erfun in Gtrmany, which they fay 
may be heard twenty four Miles; with mucli mote to the 
fame Purpofe. I Dull therefore only for a Sample lalie no- . 
tlce of the Sftaking-Trumpei ; the Invention of which is com* 
monly afcribed to our eoiinent Sir Samnsl Morland; but wai 
more probably Ath. Kirchir's; at lead he had contrived AicJi 
an Inllrument, before Sir Samutl hit upon his. Kinhsr in his 
Phmnrg. faith, the Tromba publilhed laft Year in England, he 
had invented twenty four Years before, and publifhcd in his 
Mifurgia ; that ^ac. Aibanus GhMefi«s, and Fr. Efihinardui 
afciibe it to him; and thit G, schsitus teftifieth he had fuch 
an Infttument in his Chamber in the Remaa Cfilige, with 
which he could call to, and receive Anfwers from the Potter. 
And confidering how famed Alexandir the Crtai's Tube was, 
which is faid might be heard loo Stadia, it is fomewhat 
flrange that no Body fooner hit upon the Invention. Of 
this Stentarofhonhk Horn of Alexander, there is a Figure pre- 
fetved in the Vattcan, which for Curiolity fake, 1 have from 
Ki'chir reprefenied in ¥ig. 3. He faith its Diameter was fivfc 
Cubits, and that it was (ufpcnded on a SuppoUcr. 

For the Make of the sptaking-Trumfit, and ihe Reafon 
why it magnifies Soimds, I (lull refer to Kircher; cfpecially 
to Sir Stimutl Miiland'! Tuba Sttm'r»fh«Diea , Pubhfhed 

iu 1671. 
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God. And this will appear, let the fubjcft Mat- 
ter of Sounds be what it will } either the Atmo- 
fpherc (bb) in Grofs, or the ictherial Part thereof, 
or fonifcrous Particles of Bodies, as fome fancy, or 
whatever 
. % 

Kircbtr faith, he took one of thcfe Trumpets of fifteen 
Palms length, along wiih him to the Mom Eujlachiaaus , 
where he ironvocatcd iioo Perfons to Prayers, by means of 
the unufual Sound, at two, three, four, and five Iralian 
Miles Dilhnce. 

With thefe Billoviing Trumjun, I (Sail- join fome BtlUiwing- 
Cavti for the Reader's Oivcriion. Ol. Maguus describes a 
Cave in Finland, near I'iburg, called SmelUn, into which, if 
a Dog, or other Living Creature be call, it fends forth fo 
dreadful a Sound, that knocks down every one near it. For 
which Real'on they have guarded the Cave with high Walls, 
lo prevent the Mifchicis of its Noife. I'id. ol. Magn. Hifier. 
1. ri. c. 4. Such another Peter Many faith is in HifpanioU, 
which, with a fmall Weight call into it, endangers Deafnefs 
at five Miles DilUnce. And in S-jjiii.crlan4, Kirchtr faith, 
in the CucMmer- Mountain is a Pit that fends out both a dread- 
ful Noife and a great Wind therewith; and that there is 1 
Well in his Country 3000 Palms deep, whofe Sound ise^ual 
to thai of a great Gun. vid. Kirch. Phonurg. 

Ol. Magnui fpeaking of thevaft high Mountains of a Nor- 
thern Province, call'd Angtrtnannia faith, Vbi hafes eorutn in 
frofit«dijfimi) gurgiie fianiti, eafu aliqut, vtl fmpefuo Nfl«i« 
acceJI'crini, tantuta horrorem ix altd ftuSuum coilifiont frrci- 
pinnt, ut nifi pmipili rcmigit, eul iitUdo vcnio evaferini, felo 
favore fere exanimis fiant, mullnqae diirum curricule, th cafi- 
tii tur^alitnim, frifitn^. menlis, v fanitatis compaUs vix eva- 
tUnt. Habtat bafei iliorum montium in fi^Huum ingreffk e^ 
Tigreft lerlunfas rimai, five fcijfuras, falis fiupende naluraofi- 
fcii Jahricaias, in quibui langa varagine formidabilis Hit Seni- 
tas quaji fubterrantum uvitnt gtntratHr. Ol. Magn. 1. z. c. 4, 
See alfo Chap. li. 

(bb) That the Air is the Subjefl, or Medium of Sound, is 
manifeft from the Experiments in rarefied and condenfed 
Air. In an unexhaulled Receiver, a fmall Bell may be heard 
at the Diilance of forae Paces; but when exhauried, it can 
fcarcc be heard at the neareft Diliance: And if the Air be 
comprclfed, the Sound will be louder, propoitionably to the 
Comprcflion or Quantity of Air crouded in, as 1 have often 
tried my felf, and may be feen in Mr. tiavjhjbtes curious 
experiments, p. 97. Alfo his Experiments ia Phil, Tnnf, 
N». 311. 

Neither 
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whatever clfe the Philofopher may think it. For 

who but an intelligcnc Being, what Icfs than an 

omnipotent 



Neither doth this fuccecd only in forced Ratefaflions and 
Condenfations of ihc Air, but in fuch alfo as ate natural ; as 
is evident from David Frxditchius in Vann'ms , upon the 
higheft Emincncicsof Carpaihus, near Ktfmarckt in Hungary, 
The Story of Frxdiichiui is this, Hgs Mtnfi Junii 1615. lum 
adslefcens, fublimitatim horam rnontiiim, turn dualrus (omiti- 
but SthoUrihu!, ixpcriri vcltni, uhi, tUm in primt rufis vtrt(~ 
ee, ma^na lubori, mt fummum terminum ajficvium ijft futa- 
rem, Hemum ftfe abtulit alia multo altisr caules, uhi ptrvaft* 
taqtte vacillantia faxA ( ijUerum unum, fi hco a ■viatort dimo- 
■vimr • aliijita! centenn . f^fn, f quiditn tantf cum 

fragore, ut ilti miiuindum fit ne lotui Mom cerruat, eumque 
abruat) tnixui tffem, iceram alia futlimicr frodiit, &cc: donet 
funtma tiii* ptricuh ad Juprrmum cacumea pinilravtrim. Ex 
defliviariiuj montibui cum in fubjtSlas valla, ■ ' nil nifi 

tbfcuram notltm, aut cmrulcum quid, inftar profundi neritf 
quad vul^i fuditm cxlum appellalur, obfirvare peiui, mihique 
■videbar, fi di monte cadirim, nen in Urram, fed rtSTi in ft- 
lum tut prolapfurum. Nimii enira dedivilatt, ffieits vifibilei 
txitnuau V hebtiau futrunl. Cum vtrh altiorem menttm fi- 

teritn, quafi intra nebulas denfi0mai hiriiam El eUm 

nan procul a fumma viriice ejfcm de jubLmi quiefcins firofpexi 
tr animad-verti iis in tacis, uhi mihi antta videbar intra nitit- 
tai hAfijji, campaHas aique Mas feft mavtrt nubcs, fupra quai, 
per aliijuei milHaria, G- ultra termhos Sipufi ccmmoihi tnihi 
frefpiHus patuit. Mia$ tamin itiam nubei aliifrt<, alias tttm 
hutniliorts, necnon quafdam tqualiter a itrra diflantis vidi, 
jtlque him tria imellexi, 1. Me turn Iranfni^t principium 
media Atris rtgitnis. 1. Diflamiam nabiutn a tirrd, naA tjf§ 

aquaUm. 3. Dijlantiam nubium • mn 71 f-UU Ctr. ut 

quidam fed tanturti diTnid'alum Mill. Ctr, In fummum 

mentis virisctm turn pervenijftm, adto iranquiUum c fubti- 
Itm airem ibi affendi, ul nt fili quidtm malum finiinm, eim 
tamtn in deprtffieribui ventum ■vthtmmtem experim Jim : und* 
fellegi fummum cacumin iftius muntis Carpaihici ad Mill. Gtrtri_ 
k radicibus fuis imii ixfurgere, c ad fuprcmam itfijue aeris rt- 
gientm, ad qitam Venti nen af(endnnt, pertingere. Explofi in 
ea fummilate Sclopetum : quod nen majortm fonitum prima pr» 
ft tulil, qaim fi ligilium vtl baeillum caafrigipmi ffi inilr- 
■valium MUtm ttrnporis murmur pralixum invaluii, inferiartfqut 
mentis partis, eonvaliis v fyl-vas tpplevis. Dtfctndend^ ^tr 
mvet annefas intra cen-uallet, ckm itcrum Schpilum txenera- 
itm, major v herrtbilier fragor, quitn ex terrrunta ca^t-v^^vn* 
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omnipotent and infinitely wife God could contrive, 
and make fuch a fine Body, fuch a Medium, fo 
fufceptible of every Imprellion, that the Senfc of 
Hearing hath occation tor, to empower all Animals 
to exprcfs their Senfc and Meaning to others ; to 
make known their Fears, their Wants, their Pains 



■ur: hint vtrtbar ni totus mam concuffm mecum 
waviiqut hicfenus ptr lemiquadranirm hart ufque 
dum al/firufijfimai ca-vcrnm ftnitrajfit, ad anas air undiq; mul- 
tlflicaiut rcfiiiit. — In his cetfis motiiibits, fltrumq; ningit 
grandinatvt midia xfiaU, quaiici Ktmft is futjtilA v viciud 
pUnicit pluit, mi hoc iffum txptrlut /itm. Nivts divtrfarum 
anmrum ex colore ij- corfhi duriora dignofci fojfuns. Vareo. 
Gcorg. Gen. 1. t. c. 19. Prop. ult. 

The Story being diveriing, and containing divers Things 
remarkable, I have diofen to note the whole of it (altho' 
fcmewhat long) rather than fingle out (he Paflages only which 
telncto the diminiftiing the Sound of his Piftol, by the Ra- 
rity of the Air at that great Afceni into the Atmofphcrc; 
and the magnifying the Sound by the Polyphonifms or Re- 
percuffions of the Rocks, Caverns, and other Phonocamp- 
iick Objefls below in the Mount. 

But 'tis not the Air alone that is capable of the ImprelTtons 
of Sound, but the Water alfo, as ismaoifefl by ftrikmgaBell 
under Water, the Sound of which may plainly enough be 
heard, but it is much duller, and not fo loud ; and it is alfo 
a fourth deeper, by the Kar of fome great Judges in Mulical 
Notes, who gave rae their Judgments in the matter. But 
Mtrfenne faith, a Sound made under Water, is of the fame 
Tone or Note, if heard under Water; as ate aifo Sounds 
made in the Air, when beard under Water. Vid. Alcrfiii. 
Hydranl. 

Having mentioned the hearing of Sounds under Water, 
there is another Curiolity worth mentioning, that alfo far- 
ther proves Water to be fufceptible of the ImprefEons of 
Sound, '^''^- ■fi-yen at the bottom of the Sea, can hear the 
Noires made above, only confufedly. But, on ihc contrary, 
thofe above cannot hear the Divers below. Of which an Ex- 
periment was made, that had lilce to have been fatal: One 
of the Divers blew an Horn in his Diving-Bell, at the bot- 
tom of the Sea ; the Sound whereof (in ihaccompreiTed Air) 
wa's fo very loud and irkiome. that ftunned the Diver, and 
made him fo giddy, that he had like to have dropt out of his 
Bell, and to have been drowaed. Vid. Slurmii Ctilig. Cur. 
Vtl. z. Tiniam, i, 

and 
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and Sorrows in melancholick Tones j their Joys 
and Plealurcs in more harmonious Notes j to fend 
their Minds at great DilUnces (cf), in a fliort 
Time {^d)^ in loud Boationsi or to exprcfs their 
Thoughts near at hand with a gentle Voice, or in 
iccret Whifpers ! And to fay no more, who lefs 
'lan the fame molt wife and indulgent Creator, 
could 
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(ci) As to the Diflance to which Sound m;iy be fent, ha- 
ving fonic doubt, whether there was any Difference be- 
tween Ihe Northern and SoutKern Parts, by the Favour of 
my Icirned and illultrious Friend Sir Henr-j Ntivitn, her Ma- 
jciiy's iate Envoy at Flortoct .- I procured fome Experiments 
to be made /or me in Italy, Hu moft Serene Hishtiels the 
Greai Dulie, was pleafed to oidergreatGuns lo be fir'dfor this 
purpofc at Florence, and Perlons were appointed on purpofc 
to obfetve them at Ltgherne, which they compute i? no lefs 
than 5^- Miles in aftrait Line. But notwilhllandmg the Coun- 
try between being fomewhat hilly and woody, and the Wind 
alfo was not favouring, only very cairn and (liH, yet the 
Sound was plainly enough heard. And they tell me, that 
the Legharne Guns arc often heard 66 Miles off, at Fono Fer- 
raie; that when the Frtnch bombarded Genoa, ihey heard it 
near Ltgheme, 90 Miles diftant: and in the Mc$n» Infurrelii- 
en, the Guns were heard from thence as far as Augufix and 
SyrMcuft, about 100 lulUn Miles. Thefc Didances being fo 
conlidetable, give mc Reifon to fufped, that Sounds fly 
It far, or nearly as far in the Southern, as in the Northern 
Parts of (he World, noCwithftanding wc have a few Inftances 
of Sounds reaching farther Diilances. As Dr. Hctm tells ns 
of Guns fired at smckhiim in i68j, that were heard 180 
En^tijh Miles. And in the Duuh War, 1671, the Guns were 
heard above loa Miles. Vid. Phil. Tranf. N". 113- Alfo 
there is this farther Reafon of Sufpicion, that the Mercury 
in the Baromtitr rifeth higher without than within the Tro- 
picks, and the more Northerly, dill the higher, which may 
•pcreafe the Strength of Sounds, by Kate (it). 
^ {lid) As to the Velocity of Sounds, by Reafon the moft 

lebrated Authors differ about it, I made divers nice Expe- 

iinents my felf, with good Inftruments ; by which 1 found, 

I. That there is forae, although a fmall Difference in the 

Velocity of Sounds, with or againll the Wind ; which alfo is, ' 

Augmented otdiminiflied by the Strength or Wcakneft o£ 

Wind. Bhc that nothing <;li'e doth accelerate or tciard^ 

Its . 
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Could form fuch an OEconomy, as that of Melody 
and Mufick is ! That the Medium fiiould (as I faid) 
fo readily receive every Imprcffion of Sound, and 
convey the melodious Vibration of every muGcal 
String, the harmonious Pulfes of every animal 
Voice, and of every mulical Pipe; and the Ear be 
as well adapted, and ready to receive all thefe Imr 

fireffions, as the Medium to convey them : And laft- 
y, that by Means of the curious Lodgment, and 
Inofculations of the auditory Nerves before-menti- 
oned, the Orgafms of the Spirits {hould be allay'd, 
and Perturbations of the Mind, in a great Meafurc 
quieted and Hilled {ee): Or to expicfs it in the 
Words 



not the Differences of Dsy or Night, Heat or Cold, Sammer 
or Winter, Cloudy or Clear, Barometer high or low, tjre. 
3. That ail kinds of Sounds have ihe fame Motion, whether 
(hey be loud or languid, ot Bells, Guns, gr«t or final!, 
ot any other fonoroiis Body. 4. That they fly equal Spaces 
in equal Times. Fifthly andLaftly, That the Mean of their 
Flight is at the Rite of a Mile in 9-^ half Seconds, ot 1 141 
Feet in one Second pf Time, vid. Phil. Tranf. ibid. 

(le) Tijaoth'j a Mulician could excite Altxandtr tki Great to 
Ai ms with the Phr'jglin Sound, and allay his Fury with anor 
tlier Tone, and excite him to Merriment. So Eritut King 
of Dinmari, by a certain Mufician, could be driven to fuch i 
Fury, as to kill Ibme of his beft and mod trully Scrvinti, 
Mote of this Power of Mufick over the AfFeflions, may be 
fcen in ^/A. Kireb. phonurg. L. i, S. I. Alfo in If, Vcfius dt 
Pgimatum cAaiu, t^" Ryth/ni ■viribus. 

And not only upon the Affeftions, but alfo on the Parts of 
the Body. Muiick is able to eicit its Force, as appears from 
the GafiBigB Knight, Cui Phtrmingii fono audita Vefica Jlatim 
ad Vnaam riddtndam vtUictbatui: Such another we have ia 
A". I. Efkem. Nat. Curiof. Ohftrv. 134. Alfo Morheff dt 
Seyph. ■vrtr. per cert. hn^*n. -viicit fonumfr^ilo : where thctg 
U not only the Account of the Duichmnn at Amfierdam, one 
Nich. Peier, jhat brake Ronier-Glaffes with the Sound of hit 
Voice ; but alfo divers other Inftances of the Powers and Ef- 
fefts of Sound. But to the Story of the Ga/ioiint Knight, 
Mr. Boyl, from Scatigir, add( a pleafant Paffjge, That-onehe 
jiid difobliged, to be even with him, caufed at a Fcail, 4 
Bag-Dipe [0 be played, wheil he y/m henimE<i in w'lb '^16 
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Company ; which made the Knight bepifs himrdf, to the 
great Diverfion of the Cqmpany, »s well as Confufion of 
himfelf, Bo'jl'i Effay if iht Efe£l ef Lang. Mutian. In tha 
fame Book are other Mailers that may be noted hetc. One 
whofc Arm was cut off, was exceedmgly tormented with the 
difcharge of the great Guns at Sea, although he was at a 
great Diftance on Land. And a great Ship- Commander ob- 
ierved his wounded Men, with broken Limbs, fuffered inlikc 
manner at rhc Enemies Difcharges. An ingenious Dome- 
flick of his own would have bis Gums bleed at the (eating 
of Brown-Paper. And an ingenious Gentleman of Mr. Boyi's 
Acquaintance confeffed to him, that he was incUned to the 
Knishi of Gafieignes Diilemper, upon lieating the Noife of 
a Tap running. The dancing to ccriain Tunes, of Perfons 
bit with the Tarantula, hcwasalTured of by an ingenious Ac- 
quaintance at Tareaium, who faw fevetal, among the relt a 
Phyfician, afFefled with that Diilemper. And many other 
Accounts of this kind, Teemingly credible, are related in Mar- 
hof, Kirchir, and many others; although Dr. Ccrnetio que- 
llions the Matters of Faft relating to the cure of the Taran- 
(aJa-bite, in Phil. Tranf. N". 83. Mr. Bay! alfo faith, a fo- 
ber Mullcian told him, he could make a certain Woman 
weep, by playing one Tune, which others would be little at- 
fefted at. And he faith, that hehlrafelf had a kind of fiiive- 
fing at the repeating two Verfcs in Lacan. And 1 add, that 
1 very well know one to have a fort of chill about his Prtcor- 
dia and Head, upon reading or hearing the 13'' Chapter of 
Ifaiah; as alfo DAvid'% Lamentations for Saul and Jonathan, 
1 Sam. i. 

Neither are our own Minds and Bodies only afFefted with 
Sounds, but inanimate Bodies are fo alfo. Of which many 
Stories may be met with in K'mhcr, particularly a large Stone 
that would tremble at the Sound of one particular Organ- 
Pipe; in Morhef iMo, who among many other Relationshath 
this, Memini ckm iffi [cUrif. iVillifio'] dt txperimento Vilnptr 
vectm JratTmarrartm, ex ee audi-vifft,ijuod in tdibui iliificis jlil 
■vicinls aliquBtiis esllaffum pai/imtnlum futrit ; qaed ipfe fi/iis 
tontinmh adfcribtrt non dubiiavit. Morhoff. cap, ti. iAerftnni 
alfOj among many Relations in his Harmon, and other Books. 
tells a far more probable Story, of a particular Part of a 
Pavement, that would (hake, as if the Earth would open, 
when the Organs played, than what he relates about Ani'ipa' 
thy, in his ^tfi. Commmt. in Genif. vii. That the Sound of 
a Drum made of a Wolfs Skin, will bre.ik another made of 
Sheep's Skin; That Hens will fly at the Sound of an Haip 
flrung with Foit-Gut-Sttirgs, and more to the fame purpofi', 
Mr. Bo-]l alfo, in his laft cited Book tells us, Sea;s will trem- 
ble at the Sound of Organs; and that he liatli felt his Hat 
to dp i"o 100 under his Hand, at cwmww V\QXi;'i \»^ «*v "^v- 
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Words of the tuft-cited famous Author (//■), « That 
*• Mufick fhould not only affed the Fancy with 
*' Delight} but alfo give Relief to the Grief and 
*' S.idncfs of the Heart i yea, appeafc all thofe tur- 
*' bulcnt PalTions, which are excited in the Brcall 
" by an imtnodcrate Ferment, and Fiuduation of 
•' the Blood". 

And now, who can reflect upon all this curious 
Apparatus of the Stnfe of Hearijig^ and not give 
the great Crcuor his due Praife ! Who can furvcy 
all this admirable Work, and not as readily own 
it to be the Work of an omnipotent, and infinitely 
wife and good GOD (^p), as the moll artful Me- 
lodies we hear, are the Voice or Performances of 4 
living Creature! 



gans, and in Difcourfe, thit he tried an Arch iliat would an- 
fwer to C fa-ut, and had dont fo an 100 Years; and that an 
CKperienced Huilder loldhira any well-built Vault wiU anfwcr 
I'omc determinaie Note. And at Ea/l^nry-Hsa/e near Bark- 
hs> I my felt' difcovered the Porch, (having firm Brick- 
Walls,) not only to found when flrurk on the Bottom, bnt 
4\fo to give almofl as loutj A Sound, when I founded the fame 
Note wiilt my Voice. 



(//} ivHUs, ubi fupra. 

frejii, aiqui incondlium cam 
Mim madnlari daciili, fed 10. 
finas, alias fpiriiu noflra 



n (alamo t 
n ad atiqu, 



M »/. Scnec. dc Benef. !. 4. ca_p. 6. 



\mum cantart, c d- 

m tantitm ohltHatio- 
jcettm ■variiiaies, tat 
eantu tditurgs t 
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CHAP. IV. 

Of the Senfe of Smelling, 

THIS Senfe I {hall difpatch in lefs Compafs 
than the two laft, bccaufc its Apparatus {al- 
though fufficiently grand and admirable^ yet) is not 
fo multiplicious as of the Eye and Ear; it being 
fufficient in this Senfe, that the odoriferous Effluvia 
of Bodies {a) can have an eafy, free PalTage to the 
olfaftory Nerves, without the Formalities of Rc- 
frai5tionSj and other Preparations necefiary to the 
Perfcftion of the two former Senfcs. Accordingly 
the all-wife Creator hath made lufficient Provifion 
for the Reception of Smells, by the Apertures of 
the Noftiils [b) i made not of IHefli, or Bone, bun 
cartilaginous, the better to be kept open, and 
withal, to be dilated or contratSed, as there is oc- 
cafion: For which Service it hath feveral proper 
and curious Mufcles {c). 



{a) A Piece of Amlitr^rtafe fiifpcnded iq a Pair of Scales, 
Aat would turn with a very fmall Part of a Grain, loft no- 
thing of its Weight in 3 4 rJays; neither did jtji'a fxilda iti 
5 T Days; but an Ounce of NuiTtugi loil 5 4 Grains in 6 
Days; anJ Clovn 7 f Grains. Jeji's i«i»/, ef Hjjiifu. e. j, 

(i) Nares, I'e qubd ffmais Odar ad fnferiera fertur, reffe fur- 
fum funl : El quad Cib't u- Potionh judicium magiiitin earnm 
tfl, aoa fine cauid ■vicimtMUtn Oris ficuu {hhi. Cicero dc 
Nat. Deor. 1. i. c. 56. 

(c) Had not the Contriver of Animal Bodies been minded 
that his Work (hould have all the Signatures of Accuracy, this 
Senfe might have been performed with a bare Aperture of 
ihcNofc; but that nothing might go imperfeftout of his 
Hand, he hath made a part of ihe Nofe eaiily moveable, and 
^ivcn a Set of Mufdes to lift up, and open and fliut the Nof- 
trils; an4 foadjuQitto every Occafiqn of this Senfe. 
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And forafmuch as it is by Breathing (</), that 
the odoranr Particles are drawn in, and convey'd 
to the Senfory; therefore there is a very wife Pro- 
vifion made in the Dxmins^ with which the upper 
Part of the Nofc is barricaded, which fcrve to two 
excellent Ufcs: Partly, to fence out any noxious 
Subftanccs from entering the breathing Paflages in 
our Sleep, or when we cannot be aware {e) % and 
partly, xo receive the Divarications of the elfaSory 
Nerves^ which are here thick (prcad, and which do 
by ihefe Means meet the Smells encring with the 
Breath, and ftriking upon them. 

And accordingly, the more accurate this Senfe is 
in any Animal, the longer we may obfervc thofe 
L/fmhiie arej and more of them in number folded 
Up, and croudcd together, to contain the more 
nervout Filaments, and to detain and fetter the 
odoriferous Particles in their Windings and Turn- 
ings. 

And an admirable Provifion this is, which the 
great Creator hath made for the good of brute 
Creatures (/} } the chief A£l:s of many of whofe 
Lives, are perform'd by the Miniftry of this Senfe. 

In 



(^ adarim titn aVmd, quafu jnfedum Atra^ intiUigi ptjft. 
Plin. Nat, Hift. 1. 9. 1.7- 

(t) For a further Guard againfl the Ingrefs of noxious 
Things, tlieviitifr, orHavrspUced at theEnrranceo/lheNor- 
iiils Serve, which, in fomc mearurc, ilop the Entrance of 
Things impiopcr, or however give Warning of them, but 
at the fame Time allow an ealy Paffagc to the Breath and 
Odours. 

{/) Atultb pntlar'ias tm'icat [Olfa^us"] in hrutis animaliim, 
•fXAM in hamlni : ijla mmqut hoc filo indict, htrbaritm, ali- 
ar»m^uf ctrparum priiis ignotorum -virtutts ctriiffim'e digmfiunt, 
if«i» €? liikitm fuum abfialtm, vil in abfirttfo pafitutn, OA- 
r/tiit innaniur, acfaciUitn't invefiigant. §Hhd auitmminits fa- 
putt fuai homiBttm nart', Hind non fiicnliani hujus abufui 
(freul Hanmtlli voUnt ) afirihi dtbeC, ■virura in causa t/l ipfim 
Orutoi diftltiti : hef, i«il» tircfi vi&dt hiim^ni sriuria (ubi r«- 
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In Infeds, and many other Creatures, it is of great 
Ufc in the Propagation of their Kind ; as particu- 
larly in helping them to fafe and convenient Places 
for the Incubation of their Eggs, and breeding up 
their Young. Others are by the Accuracy of this 
Senfc, of Ufe to Mankind, which would be other- 
wife of httle or no Ufe f^). And moft of the ir- 
rational Animals, Birds, Beafts, and creeping Things, 
do, by their Smell, find out their Food ; fome ac 
great Diftanccs, and fome at Hand. With what 
Sagacity do fome difcover their Food in the Midfi: 
of Mud and Dirt (fc)? With what Curiofity do the 
herbaceous Kind pick and chufe fuch Plants as af- 
ford them wholfomc Food, or fometimes fuch as 
are Medicinal (/), and rcfufe fuch as would hurt 
and dellroy them ? And all by the Help principally, 
if not only, of the Smell, aflifted by its near Ally 
the Tafte. Of which 1 fhall in the next Place 
fpeak very briefly. 



(10, CT* inliUtflus adfmn) nan ila accuratum rtquiritur i Prop- 
lirii t»im iaftnarft pcttnlU in homiai, it naiuri minu! ptr- 
/eff« exifiunt, ul fufiriorHm cultui e/ txtrciih rtliai^Herilttr 
hens. Willis de Anim, Bcuc. cap. 13. 

(g) Thus the chief Ufc of Hounds is 10 hunt; and other 
Dogs, to be a Watch and Guard to our Houfcs by Night. 
pot which Services (particularly in Hounds) their Olfalaery 
Ker'vei are not only remarkably large, (like as ihey are m 
Other Brutes,) but their Branches and Filaments arc, in the 
lamin* of (he Noftrils, both more and Urget than I have 
fecn in any other Creature whaifoever. Aifo there arc more 
Convulfions of the Lamins than 1 ever remember ta have 
found in any other Animal, 

The Sagacity of Hounds is prodigious, of which fee an In- 
flance in Btok IV. chap. 11. NUi {bhh). 

{h) SeeB»a*Vn. Chap. x. Note (e). 

(i) Vid. plm. Hiji. Hat. I. 8. cap. 17. g«* animalia ^usi 
fifrbus ofiendtrHat, 



C^tv^. 
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C H A P. V. 

Of the Tap {a). 

IN ihis, as in the laft Senfe, we have an Appara- 
tus abundantly fufficienc to the Senfe; Nerves 
curiotifly divaricated about the Tongue (^), and 
Mouth, to receive the Imprefljons of every Gufto j 
and thefe Nerves guarded with a firm and proper 
Tegument to defend them from Harms j but with- 
al, fo perforated in the papilUry Eminences, as to 
give a iizz Admiflion to Talks. 
L But 



(*) T* 3 ^Sr, T xy^'if', &C. SipnTHtn genera, • • dulcis, 
fhtguii, ait/lerus, acirbui, acris, faij'us, amarus, acidits. The- 
ophr. de Cauf. Plant, 1. 6. c. i. Whit may the Cjufe of the 
diSerence of Tailes, he failh is hard to ailign, roti^^i gS tdT; 
mmltri, 8:c. Vtrum affttlianihas Stnfuum • an jiguris, qui- 

iiti fiJt^uli tonftant, ut Dtmacritui ctnfet. id- lb. iitinang/l®' ^, 
ii.C. Demaeriius — — dutcem tjj'e faporem qui mlundus : ditr- 
i«w qui figura magna ; afpirum qui muUis angiitis, &C. id. ib. 
&c. But of the Diverfities and Caufes of Taftes, fee Dr. 
Cftvr, LtSl.6. and Dr. Willii de Anim. Brut. c. iz. 

{b) linilleilus Saperum ifi c&tirii in {rimi' lingiti : Hemini, 
^ m falale. Plin. 1 1 1, c. 37. 

The Opinions of Anatomilts concerning the Organ' of 
T<0e, arc various. Eauhin, T.Bartholin, Barlhoteile, Vepinge, 
JDttiftngt, Etc. place it in the laxer, flelhy Parts of the Tongue. 
Our famous H'it<*rj0fi, in the Gland at the Root of the Tongue : 
Laurexiiui in the thin TunicU coveting the Tongue; but the 
Learned Malfighi with great Probability concludes, becaufe 
ihe outward Cover of the Tongue is perforated, under which 
lie papillary Farts, (of which Mr. Coitipir hath very good 
Cots ii^ his Anai. Tab. 13.) that in thefe the Taftelielh. Mal~ 
^&'s Words are, gaara tiim diHis meatibat infigmhiu eecur- 
pmi fofiilaria torpira, prehabiliiti ifi in his altims, tx fuhin- 
* [(i fapida human tiiillaiiiinim, tT mordicationtm quandam 
, qna Gujlum facial. Malpig, Op. Toil> z- I^c LinguS, 

prtcifiutBt 
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But I fhall fiy no more of this Scnfe; only a 
Word or two of its Confcnt wirh the Smell, and 
the Situation of rhem both : Their Situation is in 
the moft convenient Place imaginable, for the Dif- 
charge of their Offices > at the fiift Entrance (c)y 
in the Way to the grand Receptacle of our Food 
and Nourilhment ; 10 furvey what is to be admit- 
ted therein; to judge between what is whollbme, 
and fit for Nourilhment, and what is unfavoury 
and pernicious. And for this End, the all-wilc 
Creator feems to have eftablifli'd a great Confcnc 
between the Eye, the Nofe, and Tongue, by or- 
dering the Branches of the fame Nerves id)^ to each 
of thofc three Parts ; as alfo indeed to divers other 
Parts of the Body, which I may have occafion to 
mention in a more proper Place (e). By which 



Prxcifimm ac fer'e feliim Gu/*lii argAnin efi LingMx; cut 
tlli^uAltnit! /uioijcur't tamia P*Utum, C? fuptrior GuU p^ri 
tenfintiunt : in tmniius veri fibr^ nert/o/^ 'tiatntdiaiA ftnfionit 
isftrumtnlA funt. ^art ohfirvart ifi, Lingtuim prt alii ^mi- 
«i> fArtt infignittr Jibrofem ej[t, tliam textura ■vaWe parosJi 
tonjiart, in cum ncmpi finim, ul parlicuU rei fapldi copiofiiit ac 

ftmiint intrM Stnforii tfiiatas admiiransur liir-tii Auttfn 

qui fihris Lingui dtnfijpms intirttxlii fAmulanlur, ac fAparitfit 

tmfrtffioatt tJ iTftitifi aiSiflxe*? cammstnieailt, fniii Sirvi 

i paribas tarn ijuimt, turn uono ; c?" uhique turn densa frsfA- 
linitm firU ptr isiAtn tjui eompagem dijlrihuti. ' Willis 'i bid. 

^e) GuJiAltt!, fui Jintire tarum rjMiSut 'vefcitnur genera ie- 
het, haliiiAt in t/t pant Oris, qua efculealis v pecuUmis iter 
nainrA pAtificit. Cicer. de Nat. Deor. 1, i. c. s6. Vid. aunque 
jHfr. Note {b). Chap. 4. 

{d) MhIia hu;as [quinti paris] Nirtii frepg^ines Alafiicatit- 
nis eferi dtfiinanittr ; idtaqke quoniAm aiimem* ingtrendA noH- 
mado Gufius, a/l eiiam Olfaflas vr Vis^i extmta fubirt dtttwf, 
lib isdtm KervB, chjhs rami ad Palatum iff TAuces miffi, Man- 
dueationii negoiiutn peraguat, frepagines alU, velitt ixplormri' 
(es, ad Hares V OcuUs firunlur, nempt ut ifihic Aliorum fen- 
funm organa, tiiam ad tbjcil* Guftin mel'mi dignefctnda proBa- 
tianim auxiliis quAufdam infimantitr. Willis Ncrv. Defciip. 
e UTus. cap. 11. 
f (i) Sec Hiek V. Chap. 8. 
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Means, there is all the Guard that can be, againft 
pernicious Food> forafmuch as before it is taken 
into the Stomach, it is to undergo the Trial of 
three of the Senfesj the Scrutiny of the Eye, the 
ftrift Surveyor of its outward Appearance; and 
the Probation of the Smell and Tafte, the two 
fcvcreft Judges of its natural Conftitution and Com- 
poHtion. 



CHAP. VI. 

Of the Senje of Feeling {a). 

HAving fpent fo much Time upon the other 
Senfes, and therein given fuch ample Proofs 
of the infinite Creator's Wifdom \ I ihall but briefly 
take Notice of two Things relating to this laft 
Scnfc. 

One 



(d) Malfighi is of this Opinion, thit as Ta/li is performed 
by the PtfilU in ihe Tongue, fo is Fetling by fuch like P»filU 
undet the Skin. From fevcral Difleflions, and other Obfcr- 
vations, he thus concludes. Ex hit 's' fmilibus vidibaiur ani- 
tnui tbundi cirihr riddilui, etrundirn Pafillarum fyramida- 
Hum cefiam, ijuas alias in Lingua defcripji, in lacii fr£cifui 
acquifiiieri Taltut diiaiii riftriri, tedtm fregigai nirvafa w 
cuiieulari eerptrt , fimuique clreumvslvi riiitulari invelu- 
era , tjT extimAta cutieuiam , veimi ultimum urminum »t- 

tin^trt. Micrefcafio quitibtl in manui dorfi pro fud^rt 

arijicia qutdam miro ardint difperfu initttri f»iifi, eirca ijut 
friijutniia qu^am ctpitula affur^umt ; htf vtri funi Papil- 
laritmfint!, dam i tmi ajfurgmtti inttrpe^tum fupirtnt rtit, 
ftmuli^ue sxiimam cuiiculam, Hic ttpitiiis fcHionibus diprt- 
htndi; tx qwbus non tmprihabilittr dediitam, ficHti ix tlaiio- 
ritus ■ papillii in LingnA, Cuflus Organcn tlieitur, 

< ■ itM ex copiota harum Papdlarum angerii . in er- 

g4nii, ubi rnaximi *nimali» Ja£lis mffiiBrii affiiiuntur, ' — 
MdaqM$nm 
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One is its Organ, the Nerves. For as all Senfa- 
tion is performed by the Nerves (i), and indeed the 
other Scnfcs (performed by Nerves) are a kind of 
Feeling i fo is this Senfe of Feeling performed by 
Nerves Ukcwife, fpread in the moll incomparable, 
curious Manner throughout the whole Body. But 
to defcribe their Origine in the Brain, and Spinal- 
Marrow, their Ramifications to all the Parts i their 
Inofculations with one another > and other Matters; 
whereby not only the Senfe of Feeling is perform'd, 
but alfo animal Motion, and an admirable Confenc 
and Harmony of all the Parts of the Body is efFcd- 
cd: (To dcfcribe, 1 fay, ihefe Things) would take 
up too much Time, and I have already, and Ihall, 
as ] go along, give fome Hints thereof. 

The other Thing 1 fliall take Notice of, ia, th« 
Difperfion of this Senfe throughout the Body, both 
wiihout, and within. The other Scnfes, 1 have ob- 
ferv'd, arc fcatcd in the very beft Place for the 
Relief and Comfort, the Guard and Benefit of the 
Animal. And forafmuch as it is neceflary to the 
Being, and well-being of the Body, that every 
Part ihoutd be fenfible of Things fafc, or Things 
prejudicial to it ieif; therefore it is an admirable 
Contrivance of the great Creator, to difperfe this 



^^^jNOtHni TaSit or^AJium fu$i:icntir hahtri. Malpig. dc eit- 
lern. Tad. Org. p.i6. Conjul. ^uoriat ejiijd. Vit. p. 18. 

Thcfe Obfervations of Maifighi, our laic curious and dili- 
gent Mr. Cowfer hith confirmed, and given us very elegant 
Cuts both of the Skin, and the PapiiU. and the Nerves, 
Glands, v^. under it, from Microfcopica! Obfervations. I'id. 
Ceivper's Anat. Inirod, and Tab. 4. 

(i) Although the Eye be the ufuil Judge of Colours, yet 
fome have been able 10 diftinguifti rhem by their Feeling. 
§i>fid«m full qui ■utttit ad M. Due. Hetruris auUm jhi ctleris 
per TAitum cagnojcthnc. fro exptriTnenlt ■vtlum firicam, uni- 
farmitir itxlum, cr fluribui c^Uribui lindatn, ngiiebatur, cr 
vtraiitir de etlort ta Jinguiis partiius jiidicabti. Giimald. de 
Lum. & Col. prop. 43. $. ^ij. 

SeoTe 
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Senfe of FeeUng throughout every Parr {c) ; to di- 
flinguifli between Pleafure and Pain j Things falu- 
tary, and Things hurtful to the Body. 

Thus in the five Senfes of Animals, we have an 
■ OEconomy worthy of the Creator, and manifeftly 
demonftrating his Power, Wifdom and Indulgence. 
For whether we confider the Mechanifm of the 
I Organs, or the great Ufe and Convenience of each 
I Senfe, we find it noble and grand, curious and ar- 
tificial > and every way worthy of its infinite Ma- 
ker, and beyond the Wit and Power of any Thing 
but a GOD : And therefore we muft even deny our 
Senfes, by denying them to be God's handy-worlc. 

And now from thofe chief Machines of animal 
Performances and Enjoyments, the five Senfes j let 
us pafs to another Thing in common to all the Sen- 
fitive Creatures, which is Refpiration, 



(() TaSlus auttm tota eor^ere MquahUil'er fitfus §jl, ut emnet 
idus, omnt/qtt nim'mi c? fr'tgons, C7 cahrit afpulfus ftniirt 
f$mus. Cicer, ubi fufr. 

TuCtiis fin/us omHibuf ifi, iiiam quiim nullus ml'tui ; nan* 
O" Oftreis, ZT ttrreftribut Vtrmiius quoqut, Exiftimx-vinmom- 
nibui finfitm er Gufiatin tfj't. Cur tmm alioi alia fapom tf- 
fttuBtf in quo -utl frtcipua Haturt arihtltSlif. Plin. Nifc. 
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CHAP. VII. 
Of Rejpiration. 

OF all the A& of Animal Life, this is one of 
the chief, and moft necefTary. For whatfo- 
evcr hath Animal Life, hath alio the Faculty of Re- 
fpiration, or fomcwhat equivalent thereto {a). In- 
I deed 



{a) The Ufts affign'd to Riffiraihn fay all the Anatomifts 
before Mtlpighi'i Dilcoveries of the Struflurc of the Lungs, 
are fo various, »nd many of them fo improbable, that It 
would be frivolous to recount ihem. But the more eminent 
modern Anaiomifti alTign thcfe Ufes. Willis thus fums up his 
Opinion, Pruipua Pulmonum funHiv, vufits funi, fanguinem 
tr Mrem pir leias fartium compagtt, iaeimo/qut rtctffus, atq; 
duilus qMcjqMe minutijfimoi traducirt, cr itbi<jHi invictm am- 
miirtre ; in turn ntmpt finem, ut fanguis ventfus a eircitilM 

ridux, ty thyme riciati dilutur, > ■ turn ptrfiEliUs mifcea- 

tur tjT -aelut fuhig»lkr, turn potiJftmUm HI ficundkm tmnis fuat 
farlti ab Air' nitrtfo tie nov» accendacur, Pharmaceut. p. i, 
S. I. ex. %. X, Mayeiu faith rightly, that one grand Ufc of 
txpiralien is, Vt cum airt txpuljo, tliam -vapertj e fanguini 
txbalantis, jimul txfuffieniur. And as for infpiration, that it 
coveyeih a nitro-aerial ferment to the Blood, to which the 
Aoimal-Spirits are owing, and all Mufcular-Motion. Mnyovt 
de Rtfpir. p, 11. (pc. me& Edit. 

Somewhat of the Opinion of thcfe two laft cited, if 1 mi- 
fiakc not (it being long flnce I read their Trads, and have 
them not now at hand,} were Ent, Sylviut, Sviammerdam, 
Hiemfriroek. and my Friend Mr. Riy in an unpublilhcd Traft 
of his, and in his Letters now in my Hands. 

But our Dr. r/jwry^nn, for good Reafons, rejedlsthefcfroni 
being principal Ufes of Refpiration, and thinks, with great 
Rcafon, the ' principal Ufes to be to move, or pafs the Blood 
from the right to the left Ventricle of the Heart. Upon 
,which account Perfons hanged, drowned, or ftrangled by 
"litarrh^, fo fuddcnly die, namely, becaufc the Circulation of 
_icir Blood is flopped. For the fame Reafon alio it js, that 
Animals die fo foon in the Air-Pump. Among other Pioofs 
he ioftancelh in an Experiment of Dr. Croon, Pmfijf. C'lfii. 
wliich he made before our R. s, by lliaogling a Pullet, ib 
U tbtt 
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deed fo congenial is this wich Life, that Breath 
and Life are in Scripture Phrafc and Common 
Speech 



that not the leiift Sign of Life appear'd; but by blowing 
Wind into the Lungs thtough ihe Trachta, ind fo fetiing the 
Lungs a pl<iying, he brought the Bird to Life again. Ano- 
ther Expetiment was once tried by Dr. Waller Ntedham, be- 
fore Mr. Boyl, and others at Oxford, by hanging a Dog, fo 
that the Heart ccafed moving. But haftily opening the Dog, 
and blowing Wind into the DhHui Pecquiiiaaus, he put the 
Blood in Moiion, and by that means the Heart, and lb re- 
covered the Dog to Life again. V. Thurflon di Rij}ir. Vf, 
p. 60, and 63. mti Edit. 

Such an Experiment as Dr. Croon's my Friend, the late 
jaftly renowned Dr. Hook (hewed alfo our 8. S. He cut a- 
way the Ribi, Diaphragm, and Pericardium, of a Dog ; alfo 
the top of the Wind-Pipe, that he might tie it on to the Nofc 
of a Pair ot Bcilows ; and by blowing into the Lungs, he rc- 
llored the Dog to Life; and then ceafing blowing, the Dog 
would foon fall into dying Fits; hut by blowing again, he re- 
covered; and fo alternately would die, and recover, for a 
confiderable Time, as long, and often as they plcafed. Phi- 
lof. Tnnf. No. 18. 

For the farther Confirmation of Dr. Thur^oa's Opinion, 
the ingenious Dr, Mufgmve cut off, and dofe flopped up the 
Wind-Pipe of a Dog with a Cork, and then threw open the 
Thorax; where he found the Blood ftagnating in the Lungs, 
the Amria Pulmonaris the ri^hi Ventricle and Auricle of Ihe 
Heart, and the two great Trunks of the Cax'*, diflended with 
Blood CO an immenfe Degree ; but at the fame Time, the Vt- 
nn Pulmonarii, the left VeniricU and Auricle of the Heart in a 
manner empty, liaidly a fpoonfuj of Blood therein. Phiief. 
Tranf. ti°. 140. Or both the Experiments may be together 
met with in Lowth. Abridg. Vol. 3. p. 66, 67. 

This Opinion of out leatned Thurflon, the late learned Et- 
tnitllerus efpoufed, who being particular in reckoning up the 
Ufes of Refpiration, ( (hall therefore the more largely cite 
him. Refpiration, faith he, ferves, t. Ad Olfaaum. 1. Ad 
Seriatiim cr Spatationem. 3, Ad Ofcitationem, Tu0m, Sltr- 
nutationim, Emuniliontmi^ue. 4. Ad liifuidarum Sar&ilhiMm, 
SufCieaemve, ;. Ad Loqutlam, Cantum, Clamorem, Rifam, 
Tleium, Flatum,8i<:. 6. Ad fucuia Alvi, Urint, Fcetut Mt- 
Itve, oienan Seeundinarum exfulfioaem. 7. Ad frommmdi 
Vtnirituli, Imefiinorum, Laileornmijue vaferutn, Bic, caatenta. 
8. JLi halitus aqueoi Sa«iuiwi i pulmDnibus, deris ope, exper- 
tundsi. 



Chap. VH. Of Refpration. 147 

Spech taken as fynonymous Things, or at leaft 

neceflary Concomitants of one another. Mo- 

/" 

tandos. 9. Ad Diapnein. 10. Ad txaHhrtm Chyii, Lympht- 
^u; juiatn Sanguinis— ~—mifetUm. 11. Ad conciiiandumjan- 

g^ni caceiatam rubedmem, &c. II. Ute mirti't negabi- 

IBKI, ttrim • p uimmas, O" fanguhtm Hits iranfcurrinttm, 
minits tslida reddire, &C. 13. §iuad dttiique air fangitini fin- 
giUh Rifpiratitnititi aliqaantiUd fui parti, admixius, paucifft' 
mas ijHafdam in ffirituMtn an'tmalium tlaboratione particulat 
fimul eeniribuai. All ihefe Ufes, ahhoagh of great Confc- 
(juence, yet he thioks rather conduce to tlie Will-Being, than 
the Being of the Animal; bccaufe without any of them, the 
Animsl would not fofpcedily die, as it doih by Strangling, or 
in the Air-Pump. He therefore afllgns a 14''', and the prin- 
cipal Ule of Refpiration to be. Fur th* paging of iht Bletid 
thrnHgh the Lungi, that it thrown im» thim hy iht Hiart, 
Etmull. Differt. ;.. c. 10. 5. i. & ifi. 

But the Ute Dr. Vraki, with great Ingenuity and Addrefs, 
(like a Perfon fo conliderable for his Years, as he was in his 
Time,} not only eftablifti'd this Notion of RefpiMiior» but 
alfo carries it farther, making it the true Caufe of the Din- 
flaitoi the Heart; which neither Horelti, Lower, or Cowptr, 
much lefs any before ihofe great Men, have well accounted 
for. That the Heart is a Mufcle, is made evident beyond a!I 
doubt by Dr. Lower. And that the Motion of all Mufcles 
confifts in Conftriflion, is not to be doubted alfo. By which 
means the Sjfiola is cafily accounted for. But forafmuch as 
the Heart hath no Aniagoniji- Micfdi, the DiaftoU haih pui- 
lied the greateit Wits. But Dr. Drake with great Judgment, 
and much Probability of Rcafon, maketh the Weight of the 
Incumbent Atmofphere to be the true Aatagonifi to all the 
Mufdes which ferve both for ordinary Infpjration and the 
Conlitidion of the Heart. The Particulars of his Opinion 
may be feen in his Anatomy, 1. 1. c. 7. And in PhiU/. 
Traiif. 181. 

And 1 remember when I was at the UniverCty, my mofl 
ingenious and learned Tutor Dr. Willi, when he read Ana- 
tomy to us, was of Opinion, that the Lungs were blown up 
by the Weight of the incumbent Air* and reprefented the 
:r of Refpiration in this manner, t/ii.. He put a Bladder 
Pair of Bellows, turning back the Neck of the Blad- 
nd tying it fait, fo that no Air might enter in between 
Bladder and Bellows. This being done, when the Bel- 
I were opened, the Bladder would be blown up by tha 
Weight of the incumbent Air; and when ftiut, the Air 
Would be thereby prelTed forcibly out of the Bladder) fo as to 
^. L 1 bh 
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\.fis {b) exprefTeth animal Life, by [The Breath of 
\ Life'}. Saith he. Gen. vii. 11, 21. ^11 F/eJb that mc 
r Ved OK the Earthy Fowl, Cattle, Beaji, creeping 
\ things., and Man; all in 'ojh&fe Noflrih 'was the 
, Breath of Life in the dry Land died. So the Pfal- 
mift, P'fal. civ. 2p. "thou takefl aiaaj their Breath, 
they die. So grand an Aft therefore in common to 
all Animals, may jullly deferve a Place in this Sur- 
vey of the Works of God in the animal Kingdom. 

And here 1 might launch out into an ample De- 
fci'iption of all the Parts minirtering to this ncccfTa- 
ry Att", and fhew the curious Contrivance and ar- 
tificial Struflrure of them -, but a tranficnt View 
fliall fuffice. I might begin with the outward 
Guards, the Nofc and Mouth ; but thefc have been 
already touched upon. But the cxquificc Mecha- 
nifm of the Larynx, its Variety oi Muiclcs, its 
Cartilages, all fo exquifitcly made for the Purpofc 
of Retpiration, and forming the Voice (c), are very 
admirable : 



blow the Fire, This Experiinert I take Notice of here; be- 
caufc (befides the llluflration it gives to Rcfpiration) that great 
Ciniitt feemj to have had i, truer Notion of this Phtmimtiten, 
than was very common then, tjii. about the Year 1677 or 
78; as alfo, becaufc 1 have in fome Auihors met with the 
ftme E)ipctiment, wiihout mention of Dr. fVilli, whofc I 
take it to have been. 

Another Ufe of great Confideralion, the already commend- 
ed Dr. Cheyat afligns; namely, to form the clailick Globules 
of which the Blood principally confifts, without which there 
would be a general Obdruaion in all the capillary Aneries, 
Cheynis Phil. Prin. ef Nat. Rel. or Harrii'l Ltx. Ttfh. m Lun^i. 
(i) Gtn. ii. 7, vi. 17. tittd vii. ij. 

(e) Becaufc it would be endlefs to fpecify the curious Me- 
chanifm 01 all the Parts, concurring to ihe Formation of ihe 
Voice; I ihall therefore for atiamplc note only two Things, 
1. There are thirteen Mufcles provided for the Motion of ihe 
five Caitiiages of the Lmynx. Gibf. Anat, / 1. e. 14. a Sign of 
the careful and elaborate Proviiion that is made for the Voice. 
a. It is a prodigious Faculty of the GUiiis, in contradting and 
dilating it (elf with fuch Exquilitcncfs, u to form all Notet. 
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admirable : And no leis fo is the Tongue (</), which 
minifteis to that, and many other Ufes too. 

Next, the Fabrick of ihc [e) Trachea defervcs 

lecial Remark. Its Valve, the Epiglottis on the 

Top, 



For (as ihe ingenious Dr. Ktil faith) fnpfoftng the gnaiift Di- 
Jitnci ef the tvin Sidts of the GJoiiis, to ta »nt ittiih Pan if »n 
lach in feuadhig II NoKi, (to which tht Vaici eajily rtachts;) 
thu Liat muji be diviiled into 12. Parts, itch of which gtvei thi 
Mpirture reijuifiit for fuch » Note, with « ctrimn Siriagih. 
Bui if we conjiiitr iht Sub-divifion of Notei, into which thi Voice 
fan run, the Molten oj tht Sides of the Gloltis is JliS iiajlly ni' 
£ir. For if iwo Chords founding exactly Vnifom, one be fbort- 
"td, - i r- r r '""'■' '/ i" Length, tt jufi Ear wiU ptrceivt tht 
Difagreemtot, and a good Voice ivill found ihe Difference, which 
is 7~;^ Part of a Note. But fuppofe the Valce can druidt a Nott 
inio 100 Parts, it follows that the differtai Apiriurtt of tht 
Glottis atlually divide tht tenth Pan of an Inch tnio 1100 
Parts, tht Efftd of each of which products a finfible Alteration 
mpon a good Ear. But iecaufe each Side of the Glottis movet 
jujl equally, therefore the Diti'ifions are jufi deuile, or the Sides 
«f the Glottis, hy their Motion do aSlHally divide one tenth Part 
of an Inch into 1400 Pans. Keil's Atilt. C. 3. Se&. 7. 

(d) Among the Infliuraents of Speech, the Tongue is a ne- 
celFary one ; atid fo necelfary, that it is generally though! no 
Speech can be without it. But in the Chitti Tome of ihc E- 
fhem. Germ, is puhliftied, Jac. Rolandi Aglojfojlomographia, Ji- 
vt Dtfcriptie Orii fine Lingua, quod perfeRe loquitur, zsr reli- 
qMai fuas fanSliones naturalit'er exercet. The Perfon defcribed 
is one Pii. Durand, a French Boy of eight or nine Ye*rs old, 
who at five or fix loll his Tongue by a Gangrem, occafioned 
ihe Small-Poi. Notwiihftanding which, he could (aj the Ti- 
de failh) fpcakperfeiSly, as alfo uifc, fpit, fwallow, and cliew 
his Food ; but this lutter he cojild do only on that Side he put 
It into, not being able to turn it to the other SiJe his Month. 

In the fame Trad, Chap. 6. is ihis Obfervation of venrriU- 
^uous Perl'ons, Memiat jne a quodam fat ctlibri Anatomies au- 
di-iiijf*, dum de daplicaturi Mtdiaftini ageret, fi Membrana ilia 
duplex naturalit'er unita in duas pai 
fi ex peiiere procedere, at circumj 
hunc, aut Siernomythum. 

(e) The Variation of the Wine-pipe is obfer-vable in every Crea- 
XHre, according as it is necejfary for that of the Voice, la an 
Urchin, which hath a very ftnali Voice, 'tis hardly mare than 
mt mbrSttBin, ^ad in a Pigeon, which haih 4 lew tad ft' 
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Top, to fence againll all Annoyances j its cartilagi- 
nous Rings (/) nearly environing it, with its mem- 
branous Part next the Gullet, to give the freer Paf- 
fage to the Defcent of the Food. And Lallly, Its 
inner Tegument of exquifice Senfe to be readily af- 
fe£ted with, and to make Efforts againll tvEvy 
Thing that is hurtful or ofFcnfive ; thefc, I fay, do 
fill juttly deferve our Admiration. 

And no lefs prodigious are the Parts farther with- 
inj the Broacbif the FeficuU {g), with their muf- 

cubir 



ii'tt, 'lis partly cartiUgmoui, and partly n 
Owl, -which hath A good audilite Sote, 'cii more cartilaginom -, 
tut that ef It }iy, hath hard Bones injiead ef CariiUgii ; and 
fa of a Linnet : Whertby they have bvlh of ihim a loudir and 
fironger Note. &C. 

The RiBgs of the Wind-pipe ari fitttd for the Maditlalin of 
the Voice : Fit ta Dogs and Cats, ivhich in the Uxpreffia» If 
divert Pafftojit ufe a great many Hotel, (as Men da,) they *re o- 
pn and fiexil/lt, tu in Man. Whereby all, or any of them art 
diiitied, or conlraBed, mart or lefs, as is cenvenient for a high- 
tr or deifer Note, &c. whereas lit fome other Animals, at in 
the Japan- Peacock, -which ufith hardly mere than eai fingtt 
note, they are entire, &c. Crew's Cofmolog. Sacr. Booh I. 
Chap. 5. 5. 9, 10. 

(/) It is a farther manifeft Indication of fingular Defigii in 
the caitiliginous Rings of the afpera Artttia, that all the Way 
where they ate contiguous to the Oefophagus, tliey are niem- 
branous, toaffbrdan ealiePalTagc to iheFood; but after that, 
in theBfOBcAij rhey are, fomc compteatly annular, fome tri- 
angular, rD'c. And anoihet obfervable is, the lowei Parts of 
the ruperior Cartilages, receive the upper Pjrts of the inferi- 
or, in the Bronchi ; whereas in the afptra Arieria, the Caiti- 
iagcs run and remain parallel to one another; which is a no- 
ble Difference or Mechanifm in this (in a Manner) one and 
the fame Pair, enabling the Lungs and Bronchi to contraS 
themfelFes in Espiration, and ro extend and dilate themfeives 
in Infpiration. 

{5) I lliall not here intrench To much upon the Anatomill's 
Province, to give a Defctiptiqn of the Lungi, although it be 
a curious Piece of God's Wotkraanlbip; but refer to Seignior 
44tipighi, the Hrft Difcoveter of their VeJieitU in 1660, in hii 
two Letters to Boii(lf 4e PHtmon. Af\io to Dr. Willi's Pharm. 
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lar Fibres {b\ as fome afTert they have, together 
with the Arteries and Veins, which every where 
accompany the airy PalTages, for the Blood to rzr 
ivc there its Impregnations frotn the Air. 



riff. p. 1. S. I, c, I. dc Refpir. Ori%. c Vf. who as he wrote af- 
ter Matfighi, fo hath more accuMtdy defcribed thofc I'arts; 
and to Mr. Cow/er's jlnai. Tab, 14, ij. And if the Reader 
hath a Mind to fee what Oppolition Scigniot Malpighi\ Dif- 
covchcs met with at Home and Abroad, and what Cor.tra- 
verlics he had on that Account, as alio his Ccnfures of Dr. 
WMis'% Defctiptions and Figures, he may confuh Malptghi'i 
Life written by himrelf, p4g. 4. 10 11. 

That the Lungi conlift ui VtftciiU, or L^bali of VeficnU ad- 
mitting of Air from the Bronchi, is vifible, becaufe they may 
be blown op, deanfed of Blood, aod fo dried. But Mr. Colu- 
ber faith, he could never part the LoMi, (\o as to make Dr. 
JVillii's Fig. I. Tab. 3. & 4,) fo that probably the VtfieiiU arc 
contiguous to one another throughout each Lohe of the 
Lungs. And not only Air; but Ditmirimtek proves, that 
4hc VtficuU admit of Duft alfo, from two allhmatick Perfons 
he opened ; one a Stone cutter's Man, the VeJicuU of whofc 
Lungs were fo (luffed with Duft, that in cuttmg, his Knile 
went as if through an Heap of Sand; the other was a Fea* 
ther-drtver, who had thefe Bladders filled wjth the fine Duft 
or Down of Feathers. 

{h) There is a confidcrable Difference between Dr. Willh, 
and EtmHltcr, vii.. Whetiier the VefnuU of the Lungs have 
any mufcular Fibres or not? t"/ffi«Wir eipreffly fanh, Nullai 
Fibras mufculofss, miiilo tninits rubicunilam Mifudarum eornpa- 
lim (funt caim VtfieuU aliidt vjcre diapbam) in ipfis repertri, 
ubi fupr. c, 6. 5. 1. And afterwards, S. 3. Puttnojses tjje met- 
Its pxiUfoHt mufeitlBfis fibris ceu prfprit explicaiianis arganii if- 
^fiitutoi. But Dr. iViUis as enpreflly alTerts ihey have raufeu- 
]ous Fibres, and aiSgns an excellent Ufc of them ; CeliuU ifif' 
vificuUm, ut HtXHS fro ixpirationc contracTivis edani, itiam 
fibrat, Hti per Micrefcopium plane confpieert tfi, tniifiuUrss obti- 
ntnt, ubi fupr. %. i6. And in thencxt $, Ui pred^ti oecafiewt 
ra»jertm a'iris copiionexfuffetil, ant materiam extuptndam tjici- 
ttnt, fibrts mufcuUritus donat*, fefi ariliitt cunirahuni^ tenlfti- 
laqui fail ptniliis ixltrminant. Et enim erdinana ptChrii Sy- 
/leU, quas mufculorum relaxationes ex parii c^ciunt, aerinj 
forjart tofum i TracheA m' Bronchiis, hand tawta i iyimlii, 
qui^ue Vict ejicimtl : propter has (ijuesiei opus trit) inan'undtti. 
^ toiim I'l^arit cavils plurim'Um angufiatnr, c? uUhU ipfi 
!jiifi(HiHrtt ff prepriis^brU (Qpjintlis cearclaamr. 
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From lience T might proceed to the commodious 
Form of the Ribs (Oj the curious Mcchanifra of 
thelniercoftal-Mufcles (k), the Diaphragm, and all 
the other Mufcles (/) miniftring both to the or- 
dinary, and extraordinary Offices of Rcfpiration. 

Buc 



(i) Circa hoi motut \_Seil. PiSlorit diUtatientm,Scc} dhini 
Cendiioris mtehanicin, ad rigulas Maihimaiieas plant adapia- 
tarn, faiis aimirar't mn pojfumu! ; fi(fnidcm nuQi alia in re 
maniftftihs 'o ®*s( yrifcOj"' videiur. §lai/'pt ciim pilCcrii, 
turn ampliatia, turn caarilacia i qutbufdam Mujculis (auoTHm 
tnunui unicum ijl contraheit ) ferfic: delcat; ris ita infiiiiti- 
tur, ut Cafii que ihameii, -vilat faraiitlagrammi obUnii virfus 
Cjlindrum iacurvali, laicra tffarmant, in figuram mod'o qua- 
dratam, turn angulii rtdU, pra peilaiis anipliiiiiffnt ; modh in 
Thotnboiidem. citm angutis acutis pro ejufdem connacfuat, dit- 
taiii4r,StC. Willis, uiifupr. §. i8. 

Galtn hsving rpoken of ihc Parts miniftring to Rerpiration, 
condudcth, Kihil ufquam a Katura ulla paHa pir incuriam, 
fuijft prttieritum, qui cUm omnia prtfentirtt ey prc-vidertt, qua 

emnibiM tnflauratiomt parare eccupavit, cujus afparaini cepieja 
faeuUas admirabtUm Sapicntiam icfiamur. Dc uf. part. 1. j. 
c. 1 5 ■ See alfo I. 6. c. i. 

\k) For rhc Struflurc of ihe intirtfjlals. Midriff, &c I 
fliall refer to Dr. mffij, and other Anatoraills. But Dr. Drata 
taxeth Dr. Willi! with »n Error in fancying there is an Oppo- 
fition in the Office of the Initncfials, by rcafon that the Fi- 
bres of the ixiernal and incernal Initrcojlah deculTite; that 
therefore the extirnal feryc to raifc the Ribs, (he intimal 
to draw them down. But Dr. Drake is of Stino's, and Dr. 
Mayoiv's Opinion, that notwilhftanding the DccnlTatinn of their 
Fibres, the Power they exert upon, and the Motion they 
ctfeft ia the Ribs, is one and the fanie. Drake's Anat. 1. i, 
C. 7- and 1. 4. c. 5. Afajoui dt Refpir. c. 7, 

{I) Although Dr. Draks and fome others deny the Jnter- 
coftals being AntaEonift-Mufdes, as in the preceding Note, 
yet they, and moft other Anatcmifts that 1 have mtt with, 
attribute a confiderable Power to them in the afl of Refpira- ' 
lion, ai they do alfo to the Subcla-vinii and Triangular Muf- 
cltsi but the learned EsmftlUr denies it for thefe three Rea- 
fons, T. ^ia rifpirando nullam in iUis comraffionim ftntit. 
J. ^ia — — fibi ittvicim nun additcuntur, &c, 3. §!«(« 
pafitemms at ulih mtdi tnarraiit trntftHllt mvtnlur, 3^tt 
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But pafling them by, I (hall ftop at one prodigiotis 
Work of Nature, and maniltftContiivance of ihe 
Almighty Creator, which ahhough taken notice of 
by others (to), yet cannot be eafily paflcd by in the 
Subject I am upon j and that is the Circulation of 
the Blood in the Fietus in the IVomb^ fo different 
from the Method thereof after it is Born. In the 
Womb, whilft it is as one Body with the Mother, 
and there is no Occafion, nor Place for Refpiration, 
there are two PafTages («) on purpofe for the Tranf- 
miffionof the Blood without pafling it through the 
Lungs. 



^^^OTi 



mnlj 8cc Jntercaflaltt lia/jui, ntcmn Sulclavhi Mufiulit 
Ctfiis, tarieiura injl*r, ad comfknda hlerfliiia inrtrcfjiAtia, 
ftelufiut initgrandiim, ac Cajlai conniilemUi, initrtiflis tft, 

frtbabiliiir tsnciudo ; que taunirt triarigularis ti'iain fu^- 

gi, raiiani tonfiitiantHjjt ijl. Etmul. Dilfcn. i, cap. 4. 5. 6. 

But ai io the Ule of rhc TriatiguUr MufiU tn Relpiration, 
wc may judge of it, from its remarkable Sue, and Ufe in a 
Dog; of which Dr. I'fjWijgives this Account from Fallopiui: 
In Hfiaint parvus adei v fuliiil'! ifi' [Mufculus] tjl, ul vis 
frt UufiuU actipi queat : in Cane per tatnm os fsHaris frotea- 
ditur, i^ earliUginei omiies, iiiajn vtrarum Cnjiarura fltrnain- 
tfculaias, occufat : Cujm Jifcriminis ratio divinam circa jlni- 
malium Jabrkas Pravidtntiam plane indigiiai. §iHifpt ikm hue 
animal, ad eurJHS ■utitc'ijfimos o* din eontinuaados natum, qut 
fanguis, dum iBienjiks agitatur, riie aecendaiHr ititaiiUtutqui, 
aerim ceierrime v forliier uti infpirari, iia ttiam exffiiran dt- 

itl idcirca proplir hunc aCJum ffrtnius fheHn.lum (ctiJHt 

in Homitti ha^d ma^aus eft iifusj mufeulas caninitt malim ia- 
gentim cr lanto operiparetn fortiiar. Wiliis uhiftfr. 5. 31. 

(m) Rays Wifdom of God in the Creation, p. 343. 

(n) Mr. Ckefelden, an ingenious and moft accurate Anato- 
miit, having fomewhat particular in his Obfervalions about 
the Circulation of the Blood ihrough ihe Heart of ihe Fce- 
lus, 1 (ha!i prefent ihe Reader with fomc of his Obfervati- 
ons, which he favoured me vviih the Sight of. Thi Blood 
{f«ith he) -uihicb it brtughi in ihe Heart hy ihe a/ceading Cava, 
faffis out of thi right Auricle iaio the lift, through a Pa£age 
called Foramen Ovale, in the Sepiuiii [common to thera 
both] without pajfing through she right VenirltU (as after iha 
fiirthj while the Bleed fromiht defeendhgOtvi pageih threugb 
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Lungs. But as foon as the Fmtui Is Born, and be- 
come thereby a perfeftly dillinft Being, and breathes 
for it fclf, then thefe two PalTages are fliuc up ; one 
nearly obliterated, the other becomes only a Liga- 
ment, except in ibme Creatures that are Amphibi- 
ous, or arc forced to lie long under Water, in whom 
thefe Paflages probably remain open (o). 

And now what Aftion of any rational Creature, 

Vhat is there in a Man's Life, that doth more 

plainly 



ihi right AuricU and Vmtricle into thi pulmonary jtrtBry, and 
thtact into the Aorta ihraugh the DuH, bttivixt lh*l and the 
fulmanary Ariiry, called Duflus Arteriofus, vihilfi a fmatl 
PoTtitn ef the Blaod, thrown inta the pulmsnary Artery faffsih 
through the Lungi, no more than is fujjlcitnc te keep apen the 
fulmanary Vejfrii. Thui both VenirhUs are imphyed in driv- 
ing the hhod through the Aoria W all Part! of the Fcetus, antt 
to ihi Mother too. But after the Birth, the Blood being r« tt 
driven from the Aorta through the FcEtus alone, and not the 
Jidether too, one Ventricle becomes fufficient, ivhilji the ether it 
tmpltyed in driving the Blood thrsugh the Langs, the Duflus 
Arteriofus being {hut up by means of the Alteration of its Pofiti- 
tn, which happen I to it from the rtijing the Aoila by the Lungs 
vihen they become injlated. After that the Blood (i thus driiiin 
into the Lungs, in its return it fhuts the Valve of the Fora- 
men Ovale ag»infl the Foramen it [elf, to zahoji Sides it foen 
adheres, and fo flops up the Pajfage. The Duftus Arteriofus. 
er DuiSus Arteflofus in Ligamentum verfus, is feldotn to be 
difcirntd in adult Bodies, but the figure ef the Foramen O- 
Tale is never obliterated. 

(o) It hath been generally thouglit to be not improbable, 
but that on fome Octafions the foramen Ovale may remain 
open in Man. In a Girl of four or five Years of Age, Dr. 
Connor found it bui half clofed, and in the Form of a Cref- 
cent. And he thinks fomewhat of ihiskind might be in the 
Perfon whofe Skeleton was found to have no Joynts in the 
Bagk-Bone, Ribs, v-c. Of which a Defcription, with Cuts, 
may be found in Phil. Tranf. N". iij. andimorc largely in his 
pifftrt. Med. Phyf. dt Jiupendo Ojftum coaliiu, where he adds 
to the GitI, in whom the lor. Ov. was not Hiut, a like Ob- 
lf 'fcrvation of another Giil he opened at Oxford of three Years 
U pid, In ^uA Foramen Ovale fert irat ecclufam, in media ta- 
M/n, txiti foramine, ptr wd T^rnnd^m fadli tranfmifi, trmf 



Itap. VII. Of Refpiration. lyy 

lilainly fhew Defign , Reafon , and Contrivance , 
han this very Aft of Nature doth the Contrivance 

and 



^ftrwam, pag. 30. So Mr. Cowftr (than whom none more 
— ;uraie and a better Judge) faith, / h/rvt sfiin ftund tht Fo- 

ncn Ovale oftn in the Adult, kail. Append. Fi|. 3. fiuE 

r. Chefeldtn is of a different Opinion. Of which in the 
foflowing Note. 

From fomewhat of this Caufe I am apt to think it was 
Hiat the rrfUBWKjjiWM G»r4i»tr cfcaped drowftiflg, afld foia* 
others mentioned by Ptihlia. His Stories are, Honuianus 
Trenninshclmtnfis eiittnnum •viz/em, Aitnes nalus 6^, fro ill* 
Mate faiis adhuc v»!ini v ■vtgclus, cam anil 18 atinm, alii im 
^0ijHas diUpfi uptm fiTTi vellel, farttfortuai v ipft per glaeittm 
intauiiiis {reeedens, aijttai incidit 18 ulnas profundas : ubi iUi, 
eerpert eriflo quafi ad pirpindiculunt, pidibin fiindo adb±ft. 
Confiitit Jic pir 16 haras, anie^UMtt productrilHr in aurM, 
pixil auttm, fimul at infra aquarum fupcrficiem fait dipur- 
y*s, fiatim ebriguijfe lolum, e^, fi quern turn habuit malum (f 
' ifum, amifijfe, nift quad fonanies Smckolmii eampartai etiam 

b aqitis abfiurtiis fercipere Jlbi Jit -uifus. Stnfil etiam, Jlallnt 
ftft vilMt vejiculam ori applicdjfi, adeh lit aqua nulla as ptiU' 

•averit, in aurts vtr'a tranfiium, tiiam fetiiitate Hit, hfbut- 
: atqui indi auditum fuitm dtbilitaium aliquandiu ejfi. Hee 
dum 16 haras fermanfit fruftra qutjitm, laadem rtpertum, 
in cafut infixe, cujus etiam fenfum ft hahuijfe dixit, fun- 
at> ixtraxerum, fpcrantes ex more aut pirfuafioni genlii rivi- 
ffurum tjfe. Itaque pannis Vmitifque produclHm obvol-vunt, nt 
»ir admieti pajfit pernicufus faturm fubiio itlapfit : tujioditum 
Jic fatis ab aire fenfim fenfimque tipidieri loco admovent max 
calidii adariuntur fafciis, fricant, radunt, tr fuffiaminaium 
tat heris Jaaguinis eorpsrifque tnotum negotiasa Hid opera ridu- 
$unt : dmiqut aniapafleflicis ^ genialibus liquoribas vila reJ- 
dunt V prijtin* mobUitati. Riiulit ii alque o/lt!tdil ft etiam- 
VUm in capite cirtumferre vijligia vtalentiii a canto iUald, zs- 



■ Others r 
w£frennint 
^tatefa, 
^Mquas di 




tephalalgiii vexari gravijjimii. Et propter hunc ibjum cafun _ 
rtligiesi it papulartbus, c hujufce rei teflibus prabatum, Sert- 

^1ii$mt 'ReginA malris taunificentia v annuo ftifmdia efi dena- 
is — — - tp" Serenif. Principi — obUius, vivui jut lefiis ■■ ■ - ■■ 
. enfignasam manu habes Hijloriam D. Tilajii, Biblioih. Reg. 

■' PrtftCli, qui tiftmus tfi fe pnsavijfe mHli$rim, qua trei ipfit 
(lies fub aquis hafit. v fmilem in meditm, qua Hortulanut till, 
fefufcttata, adhuc dum iucis plena fruitur ufura. Accedit Noh. 
gifKPMnni -r^^ fides, qui cenftfus tjl, • — fe ijt page BoneQ; 
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and Dcfign of the greac GOD of Nature ? What is 
Thought and Contrivance, if this be not? Namely, 
That there (hould be a temporary Part in the Body, 
inade jull for the prcfenc Exigence; to continue 
yrhilft '.here is occafion for it, and to ceafe when 
there is none; in fomc Creatures to remain always, 
by Rcafon of their amphibious Way of Living, and 
ia Land-animals (purely luch) to ceafe ? 
■ Another excellent Contrivance, a-kin to the laft, 
is, for the Prcfervation of fuch Creatures whofe oc- 



faroeh'u Pithovia: ceneismm frequenlAffi funthrem, in qua, 
dum acla rtceaferti Prtca Scith cujufdam feftuageiiam Laur.Jo- 

nse aadivirit tx are Coacionatam, vivum turn, adAtf- 

ttnttm 17 atimrKm, aquis fubrntrfum, 7 dtmum hcbdcmadm 
frtm pradigiofam .'J exiradlum ad ft ridi'ijfi t/ivum CJ" iatalit- 
iaita. Pechlin, de Aer. & Allm. dcf. c. 10. 
'_ Shall wc to this Ciufe, or to the Offification, or mora 
IBan ordinary Strength of the Wind-Pipe, iltribuic ihe Re- 
covery to Life of Petfons hanged? Of which Ptiblin gives 
in Iti^ance that fell under his own Knowledge, of a Woman 
tanged, and in all Appeatance dead, but recovered by a Phy- 
fician accidentally coming in, i;'iih a plentiful Adminiflration 
of Spir.Sal. Armon. Pecbl. ih. C.7. And the Sto;y of Ann* 
Crten, executed at Oxford, Die. 14, ifijo. isftill wellreraem- 
bercd among the Seniors there. Sht jtar hangid fij iht Ntck 
near half an Htur, feme of hir Fritndi m the mian Time 
thumping her an tht Briaji, othtrt hanging uiilh all their tViijht 
Upon her Legs, fcmiiimei lifting her up, and then pulling hir 
dt-wn again iviih a fudden jirk, thereby the fooaer 10 difpaich 
htr out of her Pam : as licr printed Account wordeih it. Af- 
ter flie was in her Coffin, being obferved to breath, a lully 
Fellow (lamped wi:h all his Force on her Breaft and Stomach, 
lo put her out of her Fain. But byihcaffiflance of DrPwy, 
Dr. Wiiffj, V)i.Batharfi, and Dr. Clark, (he was again brought 
to Life. I my fclf faw her many Years after, after that fhc 
hid (I heard) horn divers Children. The Particulars of her 
Crime, Execution and Reftauration, fee in a little Pamphlet, 
called N/uii frotn the Bead, written, as [ have been inform- 
.ed, by Dr. Batharfi, (afterwards the moft vigilant and Icatn- 
|Cd Prefident of Trinity'Cellegi, Oxen,) and publiftied in 
"iji, with Verfes upon the Occafion. 
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cafions frequently ncceflitatc them to live without, 
or with but little Rcfpiration: Fifties might be 
named here, whofe Habitation is always in the 
Waters; but thefe belong to an Element which I 
cannot at prefent engage in. But there are many 
Animals of our own Element, or partly lb, whole 
Organs of Refpiration, whofe Blood, whofe Heart, 
and other Inllruments of Life, are admirably ac- 
commodated to their Method of Living : Thus ma- 
ny amphibious Creatures (p\ who live in Water 
as well as Air; many Quadrupeds, Birds, Infeils, 
and other Animals, who can live fome Hours, Days, 
yea, whole Winters, with little or no Rcfpiration, 
in a Torpitude, or fort of Sleep, or middle State 
between Life and Death : The Provifion made for 
theft; peculiar Occafions of Life, in the Fabrick of 
Lungs, the Heart, and other Parts of fuch 



' {f) The Sm-Ca// hath the Ttramtn Ovalt, by which means 

i"is enabled to ftay long under the Water, as the Parif. A- 

Uiomilis. Of which fee in Book VI. Cha^. j. Nail ((). 

1 1 But the fore-commended Mr, Chefeldtn think! the Foramen 

VOvalt is neither open in amphibious Creatures, nor any adult 

■jLiud- Animals. Whm I firft (Uith he} afpinii my f,lf to iht 

WSiiffiiliBn of Human Badiis, I had no dijlrufi oj the frequent 

m^cceuats of tht Foramen Ovale leini open in jidnlli ; but I 

jfiid fince, ihut I mifioole iht Ollium Venarum Coronariarum 

f^rtht Foramen. The like l fnppefi Authors have done, wha 

"" r ibal it $1 always open in amphibitut Animals : far we have 

[ diligiar Enijuiry into thofe Animals, and nsiiir fmnd it 

t^(H. UtiihtT wotdA that (as they imagine) [erve thefe Cria- 

^t«r» to live under Water, at tht F<£tus doth in Uicro, utilefs 

Lfif DuAusArteriofus was open alfi. 

■ This Opinion of Mr. Cheftidin hath this to render it pro- 

dablei that the Ofliam Venarum Coranariarum is lb ncnr the 

n Ovale, that without due regard, it may be eafily 

jtillaken for it. Such therefore ss have Oppoitiinity of ex- 

kmining this Part in amphibious Animals, or any other Sub- 

". ought to teek for the 0/?i«m, whenever they i'^fpeH 

^ey have met wiih the foramen. 
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Creatures (j), is manifeftly the Work of him, who 
Ri St. Paul faith (rj, iwetb to all Breath, and Life, 
gmt all Things. 



(q) Of the fingular Conformation of the Heart and Lungi 
of the TurmJ/i, which is an amphibious Animal. See Be** VI. 

' (r) Adsxni. ij. 



CHAP. VIII. 

Of the Motion of Animals. 

NEXT to the two grand Afts of animal Lifcj 
their Senfe or Relpiration, I fhall confidcr 
their ;ifo//(3«, qk locomotive Faculty ; whereby they 
convey themfelves from Place to Place, according 
to their Occafions, and Way of Life ; And the ad- 
mirable Apparatus to this Purpofe, is a plain De- 
moaftration of God's particular Forefight, Care, 
and efpecial Providence towards all the animal 
World. 

And here I might view in the firft Place the 
Mufcles, their curious Structure (a), the nice tack- 
ing thera to every Joynt, to pull it this Way, and 
that Way, and the other Way, according to the 
fpecial Purpofe, DeGgn, and Office of every fuch 
Joint : Alfo their various Size and Strength ; fome 

large 



(fl) That the Mafdes ate compounded of Fibres, is vifl- 
hlc enough. Whidi Fibres, Che curious and ingenious Loytl- 
U faith, are cylindraceous ; not hollow, but filled with a 
IpuDgy, pithy Subftancc, after the manner oi Elder, as ha 
ufcoTeted by his Microfcopes. Btnl. di Met. Animal. Parti. 

tbat* 
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large and corpulent, others left, and fome fcarce 
vifiblc to the naked Eyej all exactly fitted to every 
Place, and every ufe of the Body. And laftly, I 
might take Notice of the niufcular Motions, both 
involuntary and fpontaneous (i). 

Next, I might furvey the fpecial Fabrick of the 

Bones (c), miniftring to animal Motion. Next, I 

might 



Thefc Fibres, he Taith, arc naturally w^itc; but derive 
iheir Rednefs only from the Blood in them. 

Thife Fibres do in every Mufde, (in [he Beliy at lead of 
the Mufde,) run parallel to one another, in a neat orderly 
Form. But they do not at all tend ihe fame Way, but fome 
run adant, fome longwjys, vc according to the Aiftion oc 
Pofition of each refpedive Mufde, The Particulars of which, 
and of divers other Obietvables in the Mufcles, would, be- 
fides Figures, take up too much room in ihefe Notes; and 
therefore I mud refer to the Anatomilis, paniculatly Sunt, 
Strclli, CeJfper, &c. 

{b) The infinite Creator hath generally enerted his Art and 
Care, in the Provifion made by proper Mufcles and Nerves, 
for all the diiferent Motions in animal Bodies, both involun- 
tary, and voluntary. It is a noble Providence that moft of 
the vital Motions, fudi as of the Heart, Stomach, Guts, o-e, 
are involuntary, the Mufcles admg whether we fleep or wake, 
whether W£ will or no. And it is no lels provideuiial that 
fome, even of the vita! Motions, are partly voluntary, part- 
ly involuntary, as that for Jnilance, of Breathing, which ja 
performed both flceping and waking; but can be intermitted 
for a (hort Time on occafion, as for accurate hearing a-ny 
Thing, ere. or can be encreafed by a fttonger Blall, to make 
the greater Difcharges of the Blood from the Lungs, when 
that any Thing overcharges them. And as for the o- 
ther Motions of the Body, as of the Limbs, and luch as 
ate voluntary, it is a no lefs Providence, thar they ate abfo- 
lutely under the Power of the Will; fo as that the Animal 
hath it in his Power to command the Mufcles and Spirits ot 
any part of its Body, to perform fuch Motions and Adions 
as it hath Occafion for. 

(0 §^id dkam dt 0$hm J ifHt fubjtlla corpori mirabiln 
commijliira.- habent, cr ad fiabihiaicm aptai, c?- ad arms fini- 
rndes aceemraedatai, tr ad mmum, c ad uinntm corfaris »iii- 
tnim. Ciccr. de Nat. Dsor. 1. 2. c. ;;. 
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By Rcafon it woiiM be endlcfs to mention aH the Curiofi- 
ties oblcrvablc in ilic Bones, 1 Ihall for » Simple, fingle out 
only an Iiiriancc or two, to manifclt that Delign was ufed in 
ihc Sttufturcof thcfe Parts in Man. 

The firft (hail be in the Sack Bmi, which (among many 
others) hath thefe two Things reinarlcable. i. Its different 
Articulations from the other Joynis of ihe Body. , For here 
moft of the Joynts are flat, and wilha! guarded with Afpcri- 
ties and Hollows, made for catching and holding ; fo as 
fcmljr to lock and keep the Joyris from Luxations, but with- 
al to afford them fuch a Motion, as is ncceiTary for the In- 
curvations of the Body. i. The difference of its own Joynts 
in the Neck. Back and Loins. In tlie Neck, the AiUs, or 
■pper Feruha, as alfo the Deniara, arc curioufly made, 
jndjoynted '(differently from the reil) for the commodious 
ind eafie bending and turning the Head every way. In the 
Thorax, or Back, the Joynts arc more clofe and firm ; and 
in the Loins, more lax and pliant ; as alfo the Spines are diffe- 
rent, and the Knobs and Sockets turned the quite contrarjr 
way, to anfwer the Occafions the Body hath to bend more 
there, than higher in the Back. I Ihall clofc this Remark 
with the ingenious Dr. Kiil'% Obfervation. 

Tht StntduTi of the Spine <; the vtry bcft that can It can- 
iriiiid -, /or h»d it bten all Banc, uii could have bad n« Matt' 
in in cur Baekt; h»d It bein ef two »r three Bonn artkitUled 
fer Motion, the Medulla Spinalis mufl have been neeejfarily 
iruifed at t'Jiry Angle or "Jo-jnl ; befidei, the whole would not 
batii bien fa jiliable for the feveral Pojlurti we have occafton t» 
fut our fetvei in. If it had teen made of feveral Bctui wilh- 
eul imirviamg Cartilages, we fhaitld have had no more lift of 
it, than if ii had been bat one Bone. If each Vertebra had 
bad its own dijlinil Cartilages, it might have been eafily diilo- 
catcd. And lajlly, 7 hi obliijue Precept of each fuptrier and i/t- 
ferior Vertebra, keep the middle one that it can neither be ihriifi 
laeiwardi nor forwards to comprefs the Medulla Spinalis. 
K«/"s Anal. c. j. §. 8. 

Compare here what Galen faith of the Articulations, Li- 
gaments, Perforation, cj-e. of theS^iBu, to prove the Wifdom 
and Providence of the Maker of animal Bodies, againftfuch 
as found fault with Nature's Works ; among which he names 
I>iagora!, Anaxagoras, Afclepiadei and Epicurus, V. Galen.df 
Vf. Part. L. IX. init. and Chap, ri, ij-c. alfo L. 13. init. 

1. The next Inftance Qiallbeinone or two Things, where- 
in the Skeletons of Sexes differ. Thus the Pelvis made in 
the Belly by the Ilium, Ojfa Cexendicis and Pubis, is larger 
in a Female than Male Skeleton, that there may be more 
room for the lying of the l^i/cera and Fs/fii. So the Car- 
tilage bracirg together the two Ojfa Pubis, or Sharehnei, 
Sarthfline faiih, is twice thicker and laier ia Women than 
6 Men 
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might take notice of the Joynts {</), their cora- 
pleac Form adjufted to the Place, and Office they 
are employed inj tlieir Bandage, keeping them 
from LuxacionS} the oily Matter (e) lo lubricaxc 
thctn. 



Men : As nlfo is »hc Csrtihgc thit lieth the Oj Sacrum to its 
Vtrlebr^ ; and ali to give way 10 the Paffige o/ the F.wmi. 

Anoiher con fider able Difference is in the cattilaginou5Pro- 
duflion of the fcven long Ribs, wheieby they are braced to 
the Breaft-Bonc. Thefe are harder and firmer in Women 
than in Men; the better to fiipport the Weight of the 
Breads, the I'ucking I';fant, arc. 

(4) It is remarkable in the Joynts, and a manifeft A<fl of 
Cantion and Defign, i. That sltho' iheMotion-of the Limbs 
be circular, yet the Center of that Motion is not in a Point, 
but an ample Superficies. In a Point, ihe Bones would wear 
and penetrate one anoihet ; the Joynts would be exceedingly 
weak, ere. but the Joynts coniifting of two large Supetficies, 
Concave and Convex, fome furrowed and ridged, forae hkc 
a Ball and Socket, and all lubricated wiih an oily Subllance, 
they ate incomparably prepi:cd both for Motion and Strength. 
1. That the Bones ncjt the jQyiit are not fpungy, as their 
Extremities commonly are, nor hard and britde, but capped 
with a ftrong, lough, fmooth, caruUgmous Subllance, fcrv- 
ing both 10 Strength and Motion. 

But let us here take notice of what GnUn mentions on this 
Subjeift. Articuleritm uaufquifijut Eminentiam Civitati tm- 
mifam haiel : Viruntamtn hoc firtajje nan ude'o mirabHe tfi : 
Std fi, conJiJerata amnmm latiin torpans offmm mutita conntxl- 
tne^ Em'ment'us caiiilatibus fufcifittilibm tjuala ftmper inve- 
ntrii; Hoc rairtih'iU. Si tntm jufto amplior tffet Cumtas, Uxus 
faat c iafirmui Jiertt Arlicului ; Ji ftriilhr, mttat di§ctiltsr 
fitnt, ut qui nulUm virfiaHtm habcrtt ; »c perieuluni iffii iMit 
farvum, imtninttas efftum arffatas frangi : fidhorKm nemritm 
faltum ffi. —~~- Sed quenUm ex tarn [ecuri (enjlruilioni piri- 
CuUm erat, n'e mothnei diglcilsHS fitreai, V imiaentU <i$uri% 
4xlertrtatitT, duplex rarfu! aaiiCium in id Naiara molila ejl, 
I. Cariilapnt os utramqiie fubungem, atqae cbtintni -. alit- 
rum, ipfit Cariiiaginiias humorim uniluofum, film eleum, 
ftferfandint ; per qaem facile mobilii, or aririta coniamax am-. 
Jiit artUulatio 0$iim faila t/i. ■ Ut Hndijut diUgmitr Ar- 

tiealu! amiis cujIcJireiur, Ligamenta qitadam ex utroque tjfi 
fraduxii Na.-ura. Galen de Uf. Part. 1. r. C. 15. 

(t) For the afibrding this oil^ or mucilaginous Matter, 
l^c are Glanduln very commodioufly pUccd near the Joynit. 
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them, and their own Smoothocfs to facilitate their 
Motion. 

And laftly, I might trace the various Nerves 
throughout the Body } fen: about to minifter to its 
various Motions (/). I might conlider their Ori- 
gine (g), their Ramifications to the feveral Parts, 
and their Inofcuktions with one another, according 
to the Harmony and Accord of one Part with ano- 
ther, nccefiary for the Benefit of the Animal. But 
feme of thofc Things I have given fome Touches up- 



fo as not to fuffer too gre»t Comprcffion by the Motion of 
ibe neighbouring Bones, and yei to receive a due PtcJTurc, 
fo as to caufe a I'ufEcient Emillion of the MuciUge iota the . 
Joynis. Alio another Thing conddetaNe is, that the cicrc- 
lory Dufts of the rnutiU-iHsus Glandi have fome Length in 
their Paffagc from the Glands to theit Mouths; which is > 
good Contrivance, to prevent theit Mouths being opprelTed by 
the Muciiige, as alfb to hinder (he too plentiful EfTuSon 
thereof, but yet to afTurd a due ExprelTure of it at all Times. 
and on all Occafions, as patiicuiarly in violent and long-con- 
tinued Motions of the Joynts^ when there is a greater than 
ordinary Expcnce of it. Sec Cowft/i Anat. Tab. 79. 

(/) There is no doubt to be made, but that the Mufdes 
receive their Motion from the Nerves. For if a Nerve be 
out, or Araighlly bound, that goes to any Mnfcle, that Muf- 
cle Ihall immediately iofe its Motion. Which is doubtlcfs 
the cafe of Paralyticlts ; whofc Nerves are fome of them by 
ObftruftioDs, or fuch hke Mcans> reduced to the fame State 
as if cut or bouml. 

Andthis alfo is the caufe of that Namntfi or SUifinefi wc 
find ofteniimes, by long iiiting or lying on any Part. 

Neither is this a modern Notion only : For Galia faith, 
friadfium Nirvorutn emnium Cerebrum eft, o" ffinalis Mi- 
dulla. —— Et Kervi i Certtrg animalem -jirtuum accipiunt —- 
Ntrvprum Htilirai tji faculiattm Slniut cr Metis a frincifio in 
partit diductrt. And ihis he intimates to have been the Opi- 
nion of Hippetraits and PUtf. De Uf. Pajt. 1. i. c. iiS. a* 

(g) Dr. Willis thinks, that in the Brain the Spirits are th- 
borated that minifler to voluntary Motion; but in the Cert- 
hsHitm, fuch as effeit involuntary, or natural Motions; fucll 
•s that of the Heart, the Lungs, crt, Cirthri Anal, c i s- 
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on already, and more I fliall menrion hereafter (A J, 
and it would be tedious here to infill upon them all. 

I {hall therefore only fpeakdiftjnftly to the Loco- 
motive Aft it fclf, or what dircftly relates to it. 

And here it is admirable to confidcr the various 
Methods of Nature (i), fuited to the Occafions of 
various Animals. In Tome their Motion is fwift, 
inothcrsflow. In fomeperformed withtwo, four, 
or more Legs : in fomc with two, or four Wings : 
in Ibmc with neither {k). 

Andfirftfor fwift or flow Motion. This we find 

is proportional to the Occafions of each refpcftivC 

Animal. Reptilesj whole Food, Habitation, and 

j^efts, lie in the next Clod, Plant, Tree, or Hole, 

IT can bear long Hunger and Hardfiiip, they need 

leither Legs nor Wings for their Tranfportation j 



(A) See Book V. cbtf. 8. 

(i) To the foregoing, I fliill briefiy add Tome EKatnpIea of 
the fpecial Provifion made for ihc Motion of foine Animals 
by T«(W/Briiry Partt. Frogi and Toadi, in their TaHfrnie-fitiii, 
illive Tails, which fill off when thcit Legs ire grown out. 
~^he LattTttt Aquatic*, or Waier'Ntwt, when Young, hath 
lur neat ramified Fins, two on a Side, growing out a litilc 
'above itj Fore-Legs, to poife and keep lis Body upright, 
•/which gifcs it the Refcmblance of a young Fifli,} which 
^11 off when the Legs are grown. And the Sjmpb* and 
UlurtlU, of all or moft of the Inrefls bred in the Waters, as 
they have particular Form?, difFetenl from the Infefls thejf 
produce; fo hare alfo peculiar Parts afforded them for their 
Motion in the Waters: Oars, Tails, and every Part adapted 
to the Waters, which are utterly varied in the InfeSs them- 
jCelves, in their mmureStait in the Air. 

(*) 34W vera alia animalia gradiindt, alia firptndif ad 
iafiurn acctduHt, alia volaade, alia tiando. Cic de Nat. Dc- 
"■, 1. 1, c. 47. 

Compare alfo what Gattn citccllcntly obferves concerning 
_ie Number of Feet in Man, and in other Animals ; and the 
^\k Pioviiion thereby made for the Ufe and Benefit of the 
tefpedive Animals. Dt vf. Part, in the beginninj of the 
third Booik. 
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but their vermicular or finuous Motion (performed 
with no lefs Art, and as curioufly provided for as 
the Legs or Wings of other Creatures : This, I 
fay,) is fufficicnt for their Conveyance. 

A/a» and BeafiSy whofe Occafions require a large 
Room, have accordingly a fwiftcr Motion, with 
proper Engines for that Service } anfwcrable to 
their Range for Food, their Occupation of Bufi- 
nefs, or their want of Armature, and to fccurc 
them againll Harms {/). 

But for the winged Creatures {Birds and Infefts,) 
as they arc to travcrfc large Trafts of Land and Wa- 
ter, for their Food, for their commodious Habi- 
tation, or Breeding their Young, to find Places of 
Retreat anJ Security from Mifchiefsj fo they have 
accordingly the Faculty of flying in the Air > and 
that fwiftty or {lowly, a long or fliort a Time, ac- 
cording to their Occafions and Way of Life. And 
accordingly their Wings, and whole Body, are cu- 
rioufly prepared for fuch a Motion j as I iuicnd to 
(hew in a proper Place (w). 

Another remarkable Thing in the motive Faculty 
of all Creatures, is the neat, geometrical Peifor- 
mance of it. The moll accurate Mathematician, 
the molt skilful in mechanick Motions, can't prc- 
fcribe a nicer Motion (than what they perform) to 
the Legs and Wings of thofe that walk or fly {»), 



(I) As 1 (ha!l hereafter lliew, thit the indulgent Creator 
hath abundanily provided for the Safery of Animals by their 
Cloathing, Hibiiations, Sagacity and Inftruments of De- 
fence ; fo there appears to be a ContemperaiDent of iheir 
Met'itn with thctc Provifions, They that ate well armed and 
guarded, have commonly a fluwer Motion ; whereas they that 
are dellitutc thereof, arefwifier. So alio timid helplcfs Ani- 
mals are commonly fwift ; thus Deer and Hares; But Ani- 
mals endowed with Courage, Cialt, Atin|.c«. commoaJf 
b*ve a llowcr Motion. 



: (m) See BookVW. chap. i. 
(la) See Boek Vll. ciitf. i. the end. 




chap. VIII. of Afimah: \6$ 

or lo the Bodies of thofe chat creep {a). Neither 
can the Body bcmorecompleatiy poifcdforthe Mo- 
tion it is to have in every Creature, than it alreadf 
aftually is. From the largeft Elephant, to thefmal- 
left Mite, we find the Body artfully balanced {f), 
'The Head not too heavy, nor too light tor the reft 
of the Body, nor the reft of the Body for it {q). 
The fifcera are not let loofe, or fo j^aced, as to fwag, 
over-balance, or ovcr-fet the Body j but well-braced, 
and diftribuccd to maintain the xquipoifc of the Bo- 
dy. The motive Parts alfo are admirably well fixed 
in refpeft to the Center of Gravity ; placed in the 
very Point, fiiteft to fupport and convey the Body. 
Every Leg beareth his true Share of the Body's 
Weight. And the Wings fo nicely are fet to the 
Center of Gravity, as even in that fluid Medium^ 
the Air, the Body is as tiuly balanced, as wc could 
have balanced it with the nicert Scales. 

But among all Creatures, none more elegant 
than the fizing the Body of Man^ the gauging his 
Body lb nicely, as to be able to Iknd ercd, to 



(») See Suit IX- Ck»f. I. Xote (c.) 

[p) Siquis nn^nAm atim Ofijtx, tquatitaiU c prapariionii 
ma^nam katuil /irevideniiam, eerie K'liira haiuit in ammd- 
ifidffj curperihui conformandis • unde Hippacraiti earn rtdijfime 
■juftam nommnt. Galen.de Uf, Part. !.i. c. 16. 
■ Cj) The Mike of ihe Bodies of foma Water-Fowl, feems 
to cDQiradiift vvtiat I here fay, the Heads and long Necks ot 
Ibme, as of Swans, Ducks and Gcefe ; and the lander P»rts 
of others, as of the Douckcr and More-hen, and fome other 
Kinds, feeming to be too lieivy for the reft of their Body- 
But inflead of being an Argwment againft, it is a notable I11- 
>AaDce of, the diviue Art iind Providence, thefc Things being 
nice Accommodations to their way of Life. Of inch as 
tivc long Necks, itt Bock VII. Chap.%. ^mi (j). 

And as for fuch wbofe hinder Parts feem to over-balance 
their foremoft Parts, whereby they fly wiih their Bodies in a 
manner ereiS, this alfo is an excellciit Accommodation lo 
their way of Life, which is Diving tuher tbaa Flyiag. Vid. 
M*»k VU. Cha[. 4. Uttt (*). 
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floop, to fit, and indeed to move any way, only 
viih the Help of fo fmall a Stay as the Feet (r): 
vrhofe Mechanifni of Bones, Tendons and Mufclcs 
%o this purpofe, is very curious and admirable. 



I 



CHAP. IX. 



C^^ 



Of the 7Iace allotted to the fever al Tribe f 
of Animals, 

HAving difpatched the Motion of Animals, let 
us in the next Place confider the Place which 
the infinitely wife Creator hath appointed them to 
move and aft, and perform the Offices of the Crea- 
tion in. And here we find every Particular well 
ordered. All Parts of our Terraqueous Globe fit 
for an Animal to live and aft in, are fufficiently 
flocked with proper Inhablcants: The watery Ele- 
ment (unfit, one would think, for Refpiration and 
Life) abounding with Creatures fitted for i: j iM 
Bowels abundantly ftored, and its Surface well bcr 
fpread. The Earth alfo is plentifully flocked in all 
its Parts, where Animals can be of any Ufci not 
probably the deepeft Bowels thereof indeed, being 
Parts in all likelihood unfit for Habitation and AftiT 
on, and where a living Creature would be ufelefs in 
the World \ but the Surface every where abundant^ 
Jy ftored. 

But that which is moft confiderable in this Mat* 
ter, and plainly fhewcth the divine Management in 
the Cafe, is, that thofc Creatures arc manifcftly 
defigned for the Place in which they are, and th^ 
yfe snd §ervi?es they pcrfprm therein. If ^i thg 
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\Aninials of our Globe had been made by Chance, 
or placed by Chance, or wiihout the divine Provi- 
dence, their Organs would have been otherwife 
than they are, arid their Place and Relidcncc con- 
I fufed and jumbled. Their Organs (for Inllance) 
■■ of Refpiration, of Vifion, and of Moiion, would 
have fitted any Mediutay or have needed nonej 
"their Stomachs would have ferved any Food, and 
their Blood, and Covering of their Bodies been 
-made for any Clime, or only one Clime. Confc- 
■quently all the Animal World would have been in a 
confufed, inconvenient, and diforderly Commixture. 
*One Animal would have wanted Food, another Ha- 
-biration, and molt of them Safety. They would 
have all flocked to one, or a few Places, talten up 
their Reft in the Temperate Zones only, and covet- 
ed one Food, the eafieft to be conic at, and moft 
Ipccious infliewj and fo would have poifoned, flarv- 
ed, or greatly incommoded one another. Bur as the 
Matter is now ordered, the Globe is equally befpread, 
I -fo that no Place wanteth proper inhabitants, nor 
my Creature is deftitute of a proper Place, and all 
Things nccefTary to its Life, Health, and Pleafurc. 
As the Surface of the Terraqueous Globe is co- 
,vcred with different Soils, with Hills and Vales, 
.with Seas, Rivers, Lakes and Ponds, with divers 
Trees and Plants, in the fevcral Places; fo all ihefe 
I ^havc their Animal Inhabitants, whofe Organs of 
_l,ifc and Action are manifeftly adapted to fuch and 
•fuch Places and Things ; whofe Food and Phy- 
ilck, and every other Convenience of Life, is to 
be met with in that very Place appointed it. The 
h'Vratcry, the amphibious (a), the airy Inhabitants, 

and 



(4) EJl ttiam admhtm nonnulla in hifliii aijuaiMuf iii, 
^ue giinHntur in Urra : veUli GrHndili, fiuv'miipfqHi Tl^it- 
4iot!, qu4damqHt Herfiniti erU ixtra aquam, fimxt at pri- 
mii^ mi fajfHtis, a^Ham ferft^mniur, ^in ttiam AaMtitm 
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T %Xii. thofe on the dry Land Surface, and the Sub^ 
I _teriaDCOUs under it, they all live and a£t with Plca- 
^ '^iiirc, they are gay, and flourifh in their proper E- 
leraenc and allotted Place, they want neither for 
Tood, Cloathing, or Retreat j which would dwin- 
dle and die, deltroy, or poifon one another, if all 
Coveted the fame Element, Place, or Food. 

Nay, and as the Matter is admirably well order- 
ed, yet confidcring the World's increafe, there 
would not be fufficient Room, Food, and other 
JsTeceiTaries for all the living Creatures, without 
another grand Aft of the divmc Wifdom and Prq- 
.yidencc, which is the Balancing the Number of Indi- 
viduals of each Species of Creatures, in that Place 
^appointed thereto : Of which in the next Chapter. 



CHAP. X. 

Pf the Balance of Animals^ or the due Tro- 
• portion in which the IVorld is ftocked with 
■ them. 

THE whole Surface of our Globe can afford 
Room and Support only to fuch a Number of 
all Sorts of Creatures. And if by their doubling, 
trebling, or any other Multiplication of their 
Kind, they fhould encreafe to double or treble that 
Number, they muft ftarve, or devour one another. 
The keeping therefore the Balance even, is manir 
feftly a Work of the divine Wifdom and Provi- 
dence. To which end, the great Author of Life 



i 



evd Galliat! ftpt fuppoBimus — [Pulli] dtiad* mi [m»lr«] 
(■#(i»jH«»t ■' tr tffiigiuni, eiimprimitm aqxam, ^uafi natu- 
{5|im dmim, vidin fotHerwtt, Cic, d^ Nat. {)eor. l.^^ ^4^> 
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-haih determined the Life of all Creatures to fuch a 

'-Length, and their Increafe to fuch a Number, pro- 

j |)orcional to their Uie in the World. The Life of 

lifome Creatures is long, and their Incrcafcbut fmall, 

I -and by that means they do not over-ftock the World. 

flAnd the fame Benefit iscffcfted, where thelncreafc 

is great, by the Brevity of fuch Creatures Lives, by 

their great Ufe, and the frequent Occafions there 

[■-arc of them for Food to Man, or other Animals. 

I ,It is a very remarkable hSi of the Divine Provi- 

.■dcncc, that ufeful Creatures are produced in great 

plenty ((»), and others in lefs. 1 he prodigious and 

•frequent Increafe of Infefts, both in and out of 

■ the Waters, may excmpHly tJie onej and 'tis ob- 

fcrvablc in the other, that Creatures lefs ufeful, or 

, by their Voracity pernicious, have commonly fewer 

Young, or do feldomcr bring forth; Of which 

many Inltances might be given in the voracious 

peafts and Birds. But there is one fo peculiar an A- 

nimal, as if made for a particular Inftance in our 

prcfcDtCafc, and that is iheCumurof Peru (i); A 

Fowl of [hat Magnitude, Strengthand Appetite, as 

to fcize not only on [he Sheep, andlclTcrCattle, but 

.■ even the larger Beafts, yea, the very Children too. 

p Now thefe, as they are the moft pernicious of Birds, 

fo 



(«) Btnigna circa he Natura, ivnoaia cr cfculeiila anima- 
I ':$afmcundagi7>trai>ii. Plin. Nat, Hift. 1. 8. c. 55. 

(t) Captain J. Strong jd-u* me this jtccount, it^ciher luilh a 
'^fiuill-Fiaiher of ihi [Cuoiur ar Condor «/ Peru,] OnthtCotJl 
■ 'f/ Chili, they mit wifh this Bird in aiouf 3 3" S. Lm. ncl far 

l*7'r«in Mocha, an IJland in the South-Sea, ihty Jhet it fit- 

l-.0«J an 4 Clif, h the Sia-fidi ; ihjt it was 16 Fen from IVlng 
T'« tVittg extended; that the Spanifti Inhabitanlt mid ihftn they 
J -yntrt afraid ef thefe Birdi, le/i they Jbonld prey upon their 
Erjchildria. And the Feather he gaue me (faith the Doiflor) it 
1 'y Tett, 4 Inthes Ung ; the ^Hl-part j-J- Inches laag, and I J 
''Inch about in the targefi Part. It weighed -^ dr. tT \ gr, and 
1^1/4 dark brev/ti Colenr. Dr. Shaai in Phii. Tranl. N". igS^ 
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fo arc they the mod rare, being fcldom fccn, or 
only one, or a few in large Countries i enough to 
keep up the Species; but not to over-charge the 
■World. 

Thus the Balance of the animal World, is, 
throughout all Ages, kept cvcnj and by a curious 
Harmony, and juft Proportion between the In- 
creafe of all Animals, and the Length of their 
Lives, the World is through all Ages well j but 
not over-ftored; One Generation paffetb away^ and 
another Generation ccmelb (c) ; fo equally in its 
Room, to baUncc the Stock of the terraqueous 
Globe in all Ages, and Places, and among all 
.Creatures} that it is an aflual Demonftration of 
our Saviour's Afleition, Mat. x. zp. that themoft 
inconfiderable, common Creature, Even a Sparrow 
(fwo cf which are fold for a Farthing) doth not fall 
tn the Ground without our heavenly Father. 



To this Account, t!ic Doflor. (in a Letter to Mr. Raj, 
JWiirci 31, 1694, with other Papers of Mr. E4y"s, in my 
Hands,) adds the Teftitiiony of Jo/, j^cofta, I. 4. c. 7. and 
GarciUjf. dc ia Vega, who 1. 8. c. 19. failb, ihiiTt art Qthtr 
ftioli, tall'.i Cuntur, and by iht Spaniards corruptly Condor. 
J,Uny of thefe h'ewli having been kiU'd by the Spaniards, hifd 
ttiir Preporlion taken, and frosn End to End af their WiHgf 
fMafurtd 15 or 16 Feet. . Nature, to leiafir and aJley 

their Fitrccnefi, deny'd them the Talons which are given to tht 
Eagle; their Fetl being tiff dtviib Claws like a Hen: Haivfver, 
their Beak is firan^ enough to tear off the Hide, «nd rif up th* 
Snivels of an Ox. Two of them will attempt a Cow or Bull, 
and devour him ; Jnd it hath often happened, that ene of thtut 
aIokc hath affaultid Boys cf ten or twelve Tears ef Age, end 
eaten them. Their Colaitr is black and while, like a Magpie. 
It it -aiell then are bat fetv ef them ; for if they were rajwy^ 
ihey would very much dejlroy the Cattle. They have en th* 
forepart of their Heads, aCemi, not pointed like that if a Qo^^i 
hit! rather even, in the Form of a Raz-or. When they eeme t» 
flight from the Air, they make fuch an humming Noi/e, viuh 
^fiulttring of their Wingt, as ii enough to ajlenilh, or mail 
t Matt deaf. 
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This Providence of God is remarkable in every 
Species of living Creatures: But that efpccial Ma- 
nagement of the Recruits and Decays of Mankind, 
fo equally all the World over, defervcs our efpc- 
cial Obfervation. In the Beginning of the World, 
and io after Noah's Flood, the Longievity of Men, 
as it was of abfolute Neceffity to tnc more ipccdy 
peopling of the new World t fo is a fpecial In- 
iiance of the divine Providence in this Matter (</]. 
And the fame Providence appears in the following 
Ages, when the World was pretty well peopled, 
in reducing the common Age of Man then to 120 
Years, {Gen. vi. j.) in Proportion to ihc OccaGons 
of the World at that Time. And lallly, when the 
World was fully peopled after the Flood, (as it 
Vas in the Age of MBjeSy and fo down to our prc- 

lent 

{d) The Divine Providence doth not only appear in ilie 
Longaevity of M»n, immediately after the Creation and 
Flood; but alfo in their diffeicnt Longevity at thore twn 
Times. Immediatdy after the Creation, when the World 
was to he peopled by one Man, and one Woman, the Age 
of the grealefl Part of thofc on Record, was 900 Years, and 
upwards. But after the Flood, when there were thiec Per- 
fons by whom the World was to be peopled, none of thofc 
Patriarchs, cJtcept Shem, arriv'd to the Age of 500; and on- 
ly the three firft of Shitn's Line, -vix.. Arphtxatl, Salah, anJ 
Eher, came near that Age; which was in the firll Century 
after the Flood. But in the fccond Century, we do not find 
any reached the Age of 140. And in the third Century, (a- 
bout the latter End of which Abraham was born,) none, ex- 
cept Ttrab, artiv'd to loo Years ; By which Time the World 
was fo well peopled, (that Part of it, at lead where Airaham 
dwelt,) that they had built Cities, and began to be canioned 
into djftind Nations and Societies, under their tcl'pedivc 
Kings; fo that they were ahJe to wage War, four Kings a- 
gainft five, Gfn. niv. Nay, if the Accounts of Anian, Eere- 
fui, Muntiho, and others, yea, Afrkanus be to be credited; 
the World was fo well peopled, even before the Times we 
Ipcak of, as to afford fuffident Numbers for the great King* 
doms of AJJ-jTia, JEgypt, Ptrfia, &:c. But learned Men s<^- 
neraliy, with great Rcafop, lejefl thefc as legendary Ac- 
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feni Time) the Icffening the common Age of Man 
to 70 or 80 Years (if), (the Age mentioned by A/a- 
fes., Pfil. xc. 10. this, I fay,) is manifcftly an Ap- 
pointment of the fame infinite Lord that ruleth the 
World: For, by this Means, the peopled World 
is kept ai a convenient Stay; neither too full, nor 
too empty. For if Men (the Generality of them, 
I mean) were to live now to Metbufalah's Age of 
«Sp Years, or only to j4l>raham'Sj long after the 
Flood, of i/f Years, the World would be too 
much over-run i or if the Age of Man was limited 
to that of divers other Animals, to ten, twenty, or 
thirty Years onlyj the Decays then of Mankind 
would be too fall : But at the middle Rate menti- 
oned, the Balance is nearly even, and Life and 
Death keep an equal Pace. Which Equality is fo 
great and harmonious, and fo manifell an Inftance 
of the divine Management, that 1 fliall fpend fomc 
Remarks upon it. 

Jt appears from our bed Accounts of thefe Mat- 
tel's, 



If the Rcider hath a Mind to fee a Computation of the 
Increafe of Mankind, in the three firft Centuries after the 
Flcod, he may find two different Ones of the moll learned 
Aichbiftiop V/ftft and Ctiaviut ; together with a Refutation 
cf the fo early Beginning of the jiffyrian Monarchy; as alfo 
Reafonsfor phcmg jibraiiara iieir 1000 Years after the Flood, 
in our moil learned Bilhop Sidliagjitet'i Orig. Satr. Book 111. 
Chap. 4. S, 9. 

(») That ihc common Age of Man liath been the fame in 
«11 Ages iince the World was peopled, is manifeft from pro- 

Silianc, as well as facred Hiftory. To pafs by others: PUi» 
ived to the Age of §1. and was accounted an old Man. And 
thofe which Pliny reckons up, I. 7. c. 48. as rare Examplei ai 
long Lite, may tor the ino^ Part be match'd by our moderQ 
liiftories; cfpecially fnch as Pimy himlelf gave Credit unto. 
Dr. Plit hath given us divers InlUnces in his Hiftory of Ox-, 
ftrJjhirt, c. z. §. 3. and c. 8. i. 54. and Hiflory of staftr4- 
Jhire, c. 8, 5. 91, cc. Among others, one is of Iwclvc Tc- 
niata 01 Mr. Sid4nlii>s, that together mad? 1000 Yeaw ot . 



of Animals. 



■•rj 



Chap. X. 

Age. But the mod confidciable Examples of aged Perrons a- 
inong ns, is of old Pam of shrefjhire, who lived iji Ye*rs 
9 Months, according to the learned Dr. Hdrvty'% Account; 
and Htary ytal/im'of Yorkjhire, who lived 169 Years, sccor- 
ding to the Account of my learned and ingenioui Friend Dr. 
Tmncrtd Rebinfit; of both which, wilh others, fee Lowth. 
Airidg. Phil. Tratif. V. 3, p. 306 The great Age of Parn of 
Shmpjhirt, minds me of an Obfervation of the Reverend Mr. 
rUxton, that in his two Parifhes of Kinarrlfiy and DonmjtM . 
in shrnfjhirt, every fixih Soul wai 60 Years gf Age, or up* 1 
wards, Phil. Tranf. N". 310. I 

And if we ftep farther North into SceiUnd, we (hall find 1 
divers recorded for their great Age ; Of which I (hall prcrentB 
the Reader wiih only one modern Example of one LaMre»t^,m 
who married a Wife after he was 100 Years of Age, aa4l 
would go out to Sea a FiDimg in his iittle Boat, when 1|«I 
was r40 Years old ; and is lately dead of no other Diftcra^l 
per but mere old Age, faith Sir Ret. iitialJ, Prodr. Hiji. Nst^ f 
SceC. p. 44. and I. 3. p. 4. ' L 

As for Foreigners, the Examples would be endlefs; anij 
therefore that of Job. otitic Iball fuffice, who was as famoi 
for his Beard, as for being iij Years of Age. He 
two Bryant Ells {■ high ; and his long grey Beard was on« \ 
£11 \ long. His I'iiffure and Account may be feen in Efhtm. 
Germ. T. 3. Ohf. 163. 

As for the Story Re^tr Baeon tells, of one that lived poo 
Years by the Help of a certain Medic/ne, and many other 
fuch Stories, Hook upon them as fabulous. Andno better isthat 
of ^zWattdringfiw, MmcA^oh.BHtiadtm,h\A to have been 
prcfcnt at our Saviour's Crucifixion; although very ferioui 
Stories are told of his being feen at Ani-jitrf, and m Frtacu 
about the Middle of the lad Century but one; and before inyis*. 
i;4i, converfcd with by Paul of Eitfin, Bjftiop of Sie/wick; 
and before that, ■vU. in 1118, feen and convcrs'd with by an 
jirminUn Arcbdijhop't CtntUman ; and by others at other 
Times. 

If the Reader haih a Mind to fee more Examples, he may 
meet with fome of all Ages, in the learned Haiiivill's ApA. 
f. 181. where he will alfo find that learned Author's Opinion 
of the Caufes of ihe Brevity and Length of humane Life. 
The Brevity thereof he attributeth to a too tender Education, 
fucking Urangc Nurfes, too haOy Marriages ; but above all, 
to Luxury, high Sauces, fltong Liquors, vc. The Longae- 
vity of the Ancients he afcribes (o Temperance in Meat and 
Drink, anointing the Body, the Ufe of Saffron and Honey, 
waria Clothes. leffer Doors and Windowi, Icfs Phylick and 
SQOic Excrcife. 
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tcrs, that in our European Parts (/), and I believe 
the fame is throughout the World \ that, I fay,) 
there is a certain Race and Proportion in the Pro- 
pagation of Mankind; Such a Number marry (g), 

fo 



(/) The Proportions which Marriagtt bear 10 Births, mi 
Xirihi to B:4nalu in diveri Paris of Eureft. may be J"cen at 
an cafy View in this Tabic: 



Names of the Places. 


Marriages to 
Births: As 


Uiiths to 
Burials : as 




hlniiand in eeneral. 


I 10 4'63 


I'liro I 




Lob don. 


I to 4* 


1 lOI'l 




HanrJJiirc, irom 1J69, to 165S. 


r to 4' 


I'], to 1 




Viverton in Dtvott, 1560, to 1649. 


I to 3'7 


i'i.6io I 




Cranbrook {T> Ktnt, 1560. (0 1641), 


t to 3'9 


i'6 to I 




^y«*j in Nerthampioninire lor 11 » Y 


1 to 6 


r'6 to I 




i."dj in 'lurklhirt lor 111 Vcars. 


I to 3'7 


I'OIIO I 




HarwMii in Tarkjhire i^ Years. 


I to 3'4 


I '13 to I 




upminlitr in /■ff't't 'oo Years. 


I to 4'6 


.■08 to r 




t-ra>ii<J<irt an ihe AIa;» in 169;. 


1 to 3-7 


I't to 1 




Old middle and lower March in i6g8. 


I to 3*7 


['9 to I 




Dnmm. nf the K. of Pruffia in t6g8. 


I to 3-7 


i-S to I 




areflaur In Jiiryjd Hum icib? 10 ltj{)i. 








farii \n ift70, 167 i, 1671. 


I to 4'7 


I* to I -a 





Which Table I made from Major Graunt's Obfcrvations 
on the Bills of Mortality; Mr, King's Obfervalions in ihc firft 
of Dr. Da-i/inani's Ejfays; and what I find put together by 
my ingenious Fiiend Mr. L«wtherf, in his AbrUgmmt, VoL 
3, p 668. and my own Regifter of VpminflcT. That from 
Aynho Reglfter in tinrthamptiinjhiri, 1 had from the prefcnt 
Rciftor, the learned and ingenious Mr. Wa[ft: And i was pto- 
miTed fomc Accounts from the North, an^ divers others Parts 
of this Kingdom; but have not yet received ihem : Only 
ihofc of Leids and Harwsod in tortcfhiri, from my curious and 
ingenious Friend Mr. 'fhonlby, 

(j) Tbe preceding Table Ihews, that Marriage!, one with 
another, do each of them produce about four Births; not 
onljf in England, but in other Parts of Eumpt alfo. 

And by Mr. Kiag's Ellimate, (the heft Computations I ima- 
fine of any, bciag deiived from the belt Accounts; fuch a9 




Chap. X. cf Anmals. 17^ 

fo many arc born, fuch a Number diej In PropoN ^ 
tion to the Number of Perfons in every Nation, 
County, or Panfli. And as to Births, two Things 
are very conGdeiable ; One is the Proportion o^ 
Males and Females (i), noc in a wide Proportion»J 
not an uncertain, accidental Number at all Advea%l 
tures \ but nearly equal. Another Thing is, that * 1 
few more are born than appear to diC} in any cer-. J 

tal%i 



the Marriage. Birth, Burial-Afl, the Poll Books, gc by ha 
Eftimate, I fay,) about i in 104 marry. For he judgeih th^ 
Number of the People in England, to be about five Milh*on»r| 
■iid a half; of which about 41000 annually marry. As i ' 
what might be farther remarked concerning Marriages, in u 
gatd of ihe Rights and Culloms of feveral Nations, the Agi 
10 which di?ers Nations limited Mirnige, ve. it would bi 
Endlefs, and too much ont of the Way to mention thera 
1 fhali only therefore, for the Reader's Diverflon, take Nft 
tice of the Jeer of LaBaalint, Quart apnd Potias f^latiffintut 
JopKer dtfiil libtros tolUrtl Uirumfixa^iuariiii/aflus, cr ti Ltx 
Pafia fibulam impofuiti LaiSant. Inftit. 1. I. c. 16. By which 
Lix Pdpia, Men were prohibited to marry after 60, and Wo- 
men after 50 Years of Age, 

(h) Major Grauni, (whofe Condufions feenj to be wHI- 
gTounded,) and Mr. King, difagrec m the Proportions they 
iffijn to Males and Females. This latter makes in London, 
10 Males to be 10 13 Femalei; in other Cities and Marker- 
Towns, 8 to 9; and in the Villages and Hamlets, ico Males 
to 99 Females, But Major Crttunt, both from the Landon, 
and Cnuntry Bills, faith, there arc 14 Males to 13 Females: 
From whence he juftly infers. That Chrijiian Reliptn, prphi- 
hling Patygaroy, is more agruabie to the Laiv of Haiurs than 
Mahumetifm, and oihtn that aliow it. Chap- 8. 

This Proportion of 14 to 13, 1 imagine is dearly juft, it 
being agreeable to the Bills i have met with, as well as thote 
in Mr, Graiint. In the 100 Years, for Eitampie, of my own 
Parifti-Regrder, although the Burials of Males and Femalei. 
were nearly equal, being 636 Males, and 613 Females in aft, 
that Time; yet there were baptized 709 Males, and but i57t 
Females, which is 13 Females to 13*7 Males. Which Ine-i 
quality (hews, not only, thai one Man ought to have birf' 
one Wife; but alfo that every Woman may, without Poly- 
gamy, have an Hulband, if (he doth not bar her le]f by the 
wjut of Virtue^ br Denial, c-c. Mo this Surplufage of 
^__ - - - - - jj^,^ 



I 
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^B tain Place (/). Which is an admirable Provifion 

^H for the extraordinary RmergencJes and OccaHons 

^^k of the World i to fupply unheathful Places, where 

^H Death out-runs Life; to make up the Ravages of 

^1 great Plagues, and Difeafcs, and the Depredations 

^P of War, and the Seas; and to afford a fuflicient 

Number for Colonies in the unpeopled Pans of 

the Earth. Or on the other Hand, we may fay, 

that fometJmes thofe extraordinary Expenccs of 

Mankind, may be not only a juft PuniihmcnC of 

the Sins oC Men j but alfo a wife Means to keep 

the Balance of Mankind cven> as one would be 

ready to conclude, by confidenng the jtfiauck^ and 

other the more fertile Countries, where prodigious 

Multitudes are yearly fwcpt away with great Plagues, 

and fometimes Warj and yet thofe Countries are 

fo far from being walled, that chcy remain full of 

People. 

7 And 



Males is vety ufeful for the Supplies of War, the Seas, and 
other fuch Ljtpeiiees of the Men above llie Women. 

That this is a Work of itie Divine Providence, «nd not 
a Matter of Chance, is well made out by the very Laws of 
Chance, by a Pcrfon able lo do it, the ingenious and learn- 
ed Dr. Arbuilinet. He fuppofeth Themas to lay againft ^»hn, 
that for eighty two Years running, more Males ihall be born 
than Females ; and giving all Allowances in tiie Compulation 
to Thomas's fide, he makes the OdJs againfl Thomas, rhat it 
doth not happen fo, to be near five Millions of Millions, of 
Millions, of Millions to one ; but for Ages of Ages (accord- 
ing to the WorU's Age) to be near an infinite Namber to 
one againa Thumbs, i'id. Phil. Tranf. N". 318. 

(i) The foregoing Table (hews, that in England in gene- 
ral, fewer die than are born, there being but i Death to 
> riv Births. But in LenAan more die than arc born. So by 
Dr. Ddf«Bfl«('s Table, the Cities hkcwife and Market -Towns 
bury 1 1-^1 to one Birth. But in Paris they out-do London, 
iheir Deaths being i \ to one Birth : The Reafon of which I 
conceive is, bccaure their Houfes arc more crov^ded ihin in 
Loadiin. But in the Villages of England, there are fewer die ' 
than are born, there being but i Death to i Tty Births. And 
vet Maior Graunt, and Dr. Davtnant, both obferve, that 

theie 



I 



chap. X. of Anmah. 17; 

And now upon the whole Matter, What is 
this but ndmirable and plain Management? Whati 
can the maintaining throughout all Ages, and Pla- 
ces, thefe Proportions of Mankind, and all otha 
Crcaturesi this Harmony in the Generations of] 
Men be, but the Work of one that ruleth the- 
World? Is it poflible that every Species of Ani' 
mals fliould fo evenly be prcfcrved, proportionate' 
to the Occafions of the World? That they Ihouldi 
be fo well balanced in all Ages and Places, without? 
the Help of almighty Wifdom and Power? How-1 
is it poflible by the bare Rules, and blind Afl-s of' 
Nature, that there lliould be any tolerable Pro- 
portion i for Inllance, between Males and Females, 
cither of Mankind, or of any other Creature [k)-, 
efpecially fuch as are of a ferine, not of a dome- 
ftick Nature, and confequenriy out of the Com- 
mand and Management of Man? How could Life 
and Death keep I'ueh an even Pace through all the 
animal World? If we fhould take it for granted, 
that, according to the Scripture Hilfory, the 
World had a Beginning, (as who can deny it (/Jj. 



there are more Breeders in Lendon, and the Citiei and Mar-' 
kct- Towns, than are in the Couniry, noiwiihlhnding that* 
£(jn(J(n-Birihs ate fewer than the Country ; the Rcafon of 
which fee m Graunt, Chaf. 7. and Davenant ubi fupr. p 11. 

The lall Remark 1 Ihall make from the foregoins Table, 
ftisll be, thac wc may irom thence judge of the Healthfui- 
nefs of the Places there mentioned. If the Year 1698 was 
the mean Account of the ihTce Marcki, thofe Places bid the 
faircft for being moft healthful ; and neni to them ^ynhi> and 
CranirDsk for Englijh Towns. 

(t) §tHid luijuar, quaaia ratia in hifiiis ad ferfetuitv con^ 
firvaliontm earitm gmirii apparent ! Nam primiitn ah* Marei^ , 
i(/i< Fccmint ftinc, quod ferpituiltiis canfd machinaia natari ' 
tfi. Cic. de Nat. Deor. I. 1. c. 51. 

(0 Altho' Arifiadi held the Eternity of the World, yet be 
feems to have retrained that Opinion, or to have had a dif- 
ierent Opinion when he wrote hU Mtu^hyficlm for in his 
" ■ N '-^ 
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or if we {hould fuppofe the Deftruflion thereof by 
Noab's Flood; How is it pofTiblc, after the World 
•was replcniflied,) that in a certain Number of Years, 
by the greater Incrcafes and Doublings of each 
Species of Animals } that, I fay, this Rate of Z)o«i- 
Ihig [m) (hould ccafci or that it fhould be cocn- 
, pcnfatcd by feme other Means? That the World 
ihould be as well, or better ftocked than now it is, 
in n5f<5 Years (the Time between the Creation 
and the Fiood> this) wc will fuppofe may be done 
by the natural Methods of each Species Doubling 
or Incrcafe; But in double that Number of Years, 
or at this Diftance from the Flood, of 4000 Years, 
that the World fliould not be over Itock'd, can 
never be made out, without allowing an infinite 
Providence. 

I con- 



firft Book he affirms, that Gtd U the Caufe and Beginning tf 
allThinp; and in his Book dt Mundo he failh, Thtre is ns 
doiilii, but God is iht Maker and Cunfervalor of all Things is 
the World. And Che Sioicks Opinion is well known, who 
ftreniioufly contended that the Contrivance and Beauty of the 
Heavens and Earth, and all Creatures was owing (o a wire, 
intelligent Agent. Of wliith TuUy gives a large Account in 
his fecond Book de Nat. Deor. in the Perfonof Balhus. 

(m) I have before in Kott (g), obferved, that ihe ocdinar7 
rate of the Doubhng or Increafe of Mankind is, that every 
Marriage, one with another, produces abour four Birihs ; but 
fome have much exceeded that. Baba, Earl of Ai/enjferg, 
had thirty two Sons and eight Daughters, and being invited 
to huBt with the Emperor Henr-j II. and bring but few Ser- 
vants, brought only one Servant, and his thirty two Sons. 
To thefe many others might be added ; but one of the moit 
lemarkable Inltances I have any where met wiih, is that 
oi iAxi. Hon'jivood , mentioned hy Hake-will , Camden, and 
other Authors; but having now before me the Names, with 
fome Remarks (which f received from a pious neighbouiing 
Defcendantof therameMts.HonjKJDniJ; lihallgive amorepai- 
ticulac Account than they. Mrs, A/.irjHoiiyM'iiuJ was Daugh- 
ter, and one of the Co-Heireffes of Robert Atiuattrs, Efq; 
of Ltnham in Kent. She was born in 1517, married in 
- IcSritary i;43, at lixi^cu Years of Age, tohcr only Hulhand 
j ^ Rottrt 
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I conclude then this Obfervation with the Pfal- 
mift's Words, Pfal. civ. 19, jo. 7bou bidefi thy Face, 
all Creatures are troubled i thou takeji away their 
Breathy they dte, and return to their Dufi. Thou _ 
fendefi forth thy Spirit^ they are created i and tbo» ^^J 
rettewefi the Face of the Earth. ^^H 

Ic H A P. xr. ^H 

Of the Food of Animals. ' ^^H 

THE preceding Reflexion of the Pfalmijl , 
mindeth me of another Thing in common to 
Animals, that pertinently fallcth next under Con- 
iideraiion, which is the appointment of Food, raen- 



Ecfier* Honyuiosd, of Charing in Kint, Efq; She died in the 
ninety third Year of ber Age, in May 1610. She had fn'- 
teen Children of her own Body, Teven Sons and nine Daugh- 
ters; of which one had no lITue, three died young, and the 
youngeft was Qiin it Utivfert BaiiU, Jane 10. 1600. Her 
Grand- Children in the fecond Generation, were one hundred 
and fourteen; in the third two hundred and twenty eight; 
and nine in the fourth Generation. So that Hic could fay 
the fame that the Diftick doih, made of one of the Dtd- 
kurgi Family of Bafil : 

»i t 3 4 

Mattr ait Kau, die Hau, fita Naram 
Vt mettidt, Katt, pUngtre FiiiaUm. 
II 3 4 

Rifi Hf Daughter, and i» to thy Osughter, for hir Banghttrt 
5 6 

Daughter haih a JJaughtMr. Mrs. Honyitioed was a very pioui 
Woman, afflifted, la her dedining Age, with Dei'pair, in 
fome meafure ; concerning which, fomc Divines once dif- 
courling with her, (he in a PaSion fajdi Shi was ai e$rtM»lj 
damned ts this GUfs ii trokea, throwing a Kcniet-Glafs againA 
the Ground, which fhe had then in her Hand. But the Glafi 
cfcapcd breaking, as credible Wttneflcs aite{l«,(l. 

N 3. tioiK4 
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tioned in Verfe tj, i8, of the laft cited P/alm civ. 
Tbefe [Creatures] ivait all upon thee^ that thou may" ft 
give them their Meat in due Seafon. That tbou giveft 
theniy they gather ; thou cpenefl thy Hand^ they are 
filled with Good. The fame i5 again alTerted in Pfal. 
cxlv. If, n5. 'the Eyes of all "Wait upon thee^ atidthou 
giveft them their Meat in due Seafon. 'tbou openefi thy 
J^imd^ and fatiifieji the Deftre of every living Thivg. 

What the Pfalmiji here aflcrts, affords us a glorious 
Scene of the divine Providence and Management. 
Which, (as I have ihcw'd tt to concern it Iclf in o- 
thcr lefTcr Things j) fo we may prefume doth exert it 
fe!f particularly in to grand an Affair as that of Food, 
whereby the animal World fubfills : And this will be 
manifelled, and the Pfalmift's Obfervations exempli- 
fied, from thefe fix following Particulars; 

I. From the fubfirting and maintaining fuch a 
large Number of Animals, throughout all Parts of 
the World. 

II. From the proportionate Quantity of Food to 
the Eaters. 

III. From the Variety of Food fuited to the Va- 
riety of Animals: Or the Delight which various 
Animals have in different Food. 

IV. From the peculiar Food which peculiar Pla- 
ces afford to the Creatures fuited to thofc Places. 

V. From the admirable and curious Apparatus 
made for the gathering, preparing, and Digeftioa 
of the Food. And, 

VI. and lajljy. From the great Sagacity of all Ani- 
mals, in finding out and providing their Food. 

I. It is a great Aft of the divine Power and 
"Wifdom, as well as Goodnefs, to provide Food 
for fuch a World of Animals (a), as every where 

(d) Ptftum ammantlhus large tj" ci'l'hs'i tiaiitra emu, {Hi 

• tuiqu* afiits cr»t, compara-vit. Cic. de Nat. Deor. I, i, c, 47. 

UU nius tji, qui ptr lotam erbtm armtnia dimifit, qtti 

S-t'ifrtu ub'Kjut pajfittt -va^aniibHs pabulum ^rAfiai. 6encc, de 
euet'. 1. 4. c. 6. 
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poflcfs the terraqueous Globes on the dry Land; 
and in the Sea and Waters; in the torrid and fro- 
zen Zones, as well as the temperate. That the 
temperate Climates, or at Icall [he fertile Valleys, 
and rich and plentiful Regions of the Earth, fliould 
afford Subfirtencc to many Animals, may appear lc(s 
wonderful perhaps: But that in ail other the tnolt 
hkely Places for Supplies fufficient Food {hotild be 
afiforded to fuch a prodigious Number, and fo great 
Variety of Ecafts, Birds, Fiihes and Infefts; is ow- 
ing to that Being, who hath as wifely adapted their 
Bodies to their Place and Food, as well as carefully 
provided Food for their Subfiilence there. 

But I fhall leave this Confidcradon, becaufe it 
will be illultratcd under the following Points j and 
proceed, 

II. To conCder the Adjuftmcnt of the Quantity 
of Food, in Proportion to the Eaters. In all Pla- 
ces there is generally enough j nay, fuch a Suffici- 
ency, as may be flyled a Plenty ; but not fuch a Su- 
perfluity, as to walte and corrupt, and thereby an- 
noy the World. But that which is particularly re- 
markable here, is, that among the great Variety of 
Foods, the moft ufeful is the raoft plentiful, moll 
univcrfal, eaftelt propagated, and molt patient of 
Weather, and other Injuries. As the hevbactous 
Baters, (for Inftance) are many, and devour muchj 
fo the dryland Surface we find every where almofl 
naturally carpeted over with Giats, and other agree- 
able whoilbme Piantsj propagating thcmfelvcs in a 
Manner every where, and fcarcely delhoynblc by 
the Weather, the Plough, or any Art. So like wife 
for Grain, efpccially fuch as is molt ufelul, how ea- 
sily is it cultivated, and what a large Incteafe doth 
it produce? /'//»/s Example of Wheal (i), isaluffici-- 



(i) T'iiktmhitejtfinilius: hoc CI mtura inUii, quo 
' »Sat hemincra ; itlfoti cum i modio, Ji fii 4 
N 3 
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ent Iiiftance in this Matter ; which (as that curi- 
ous Heathen obfcrves) being principally ufetul to 
the Support of Man, is eamy propagated, and in 
great Plenty: And an happy Faculty that is of it, 
that it can bear either extreams of Heat or Cold, 
fo as fcarcc to refufc any Clime. 

III. Another wife Provifion the Creator hath made 
relating to the Food of Animals, is, that various 
Animals delight in various Food (<;)> fome in Grafs 
and Herbs i fomc in Grain and Seeds j fome in 
Flefhi fome in Infcftsj fomc in this {d\ fome in 
that; fome more delicate and nice; fomc voracious 
and catching at any Thing. If all delighted in, or 
fubfiftcd only with one Sort of Food, there would 
not be fufficicnt for allj but every Variety chufing 
various Food, and perhaps abhorring that which o- 
thcrs like, is a great and wife Means chat every Kind 
hath enough, and oftentimes fomewhat to fpare. 

It defcrves to be reckoned as an Aft of the di- 
vine Appointment, that what is wholefome Food 



{olum 150 m»d\i rtdiUntur. Miftt D. Augufio pmeura- 

ter — tx Hno granti (ii'tx cndibilt JiiluJ :\oo paucis minus gir- 
tnina. Miftt c/ Nireni fimiiiter 340 fiipitlM tx una grano. 
Plln. Nat. Hilt. I. 18. c. 10. 

(c) Std ilia quanta btnignltas Nelura, quid tarn muUa ad 
vffctndum, tarn i/aria, tarn jucunda gtgnit : niqut la una 
Umpare anai, hi femper c no-uitau delt^tmur a- copi/i, Cic. 
de Nat. Dcor. 1. i. c. 53. 

(ri) SvtammtrJam obrcrves of the Hphemeroa IVorms, that 
their Food is Clay, and that they make iheir Cells of the 
fame. Upon which ocalion he faith of Aleibi, that cat 
WoolaiidFur, Thert are titio Things very tcnfiderablt, I. That 
the Cell! ih»y mtl" to thimfelvcs, whcrttn ihiy livi, and with 
■which (as rhiir Haufe, TertBtfi-tiiiJ ihiy meve from Piatt to 
Place, they make of tht Matltr next at hand. l. That thrj 
fttd alfe on (he fame, thtrtfori v>hin yeu find their Cells, or 
rather Gnats or Cafei to be made of yellow, gretn, blue ft 
tiatli cloth, you Will alfo find their Dung of the fame ColoHr. 
g^li^imcrd. Epbem. vita. Pi(blifli:d by Dr. Tyfea, Chaf. 3. 
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to one, is naufeous, and as a Poyfon to another; 
what is a fwect and delicate Smell and Tafte to 
one, is fcetid and loathfome to another : By which 
Means all the Provifions the Globe affords aic 
well difpos'd of. Not only every Creature is well 
provided for, but a due Confumption is made of 
thole Things that otherwife would encumber the 
World, lie in the Way, corrupt, rot, Itink and an- 
noy, inftead of cherifliing and refrefliing it. For 
our mod ufefiil Plants, Grain and Fruits, would 
mould and rot j thofe Beads, Fowls and Fifhes, 
which are reckoned among the greatclt Dainties, 
would turn to Carrion, and pnyfon us; Nay, thofc 
Animals which are become Carrion, and many o- 
ther Things that are noyfome, both on the Dry- 
land, and in the Waters, would be great Annoy- 
ances, and breed Difcaft-s, was it not for the Pro- 
vifion which the infinite Ordercr of the World 
hath made, by caufing thefe Things to be fweet, 
pleaHuK, and wholfome Food to fome Creature 
or other, in the Place where thofe Things fall : To 
Dogs, Ravens, and other voracious Animals, for 
Inftancc, on the Earth ■, and to rapacious Fiflies, 
and other Creatures inhabiting the Waters. 

Thus is the World in fome Meafure kept fweet 
and clean, and at the fame Time, divers Species of 
Animals fupply'd with convenient Food. Which 
Providence of God, particularly in the Supplies, 
afforded the Ravens^ is divers Times taken Notice 
of in the Scriptures \e) ; but whether for the Rca- 
fons now hinted, or any other fpecial Reafons, I 
(hall not enquire. Thus our Saviour, Lvke xii. 24.. 
Cmftder the Ravens } for they neither fow nor reap, 
wk'sh neither have Sioreboufej nor Sarnj and God 



Tif) 3"^ xxsviii. 41. Pfal. cxlvii, p. 
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feedetb ihem. It is a manifeft Argument of the 
divine Care and Providence, in Supplying the 
"World with Food and NecciTarics, that the Ra~ 
vensy accounted as unclean, and little regarded by 
Man, dcftitutc of Stores, and that live by Acci- 
dents, by what falleth here and there j that fuch a 
Bird, I fay, fhould be provided with fufficient 
Foods efpecially if that be true, which jirifio~ 
''^ (/)» Pl'»y (g), and jElian {h)y report of their 
unnatural Afleftion and Cruelty to their Young : 
*' That they expel thcra their Nefts as foon as 
" they can fly, and then drive them out of the 

P*' Country". 
'I'hus having confidered the wife Appointment 
of the Creator, in fuiting the Variety of Food, to 
Variety of Animals : Let us in the 

IV. Place, Take a View of the peculiar Food, 
y. which particular Places afford to the Creatures in- 

» habiting therein. 
It hath been already obferved (j), that every 
Place on the Surface of the terraqueous Globe, is 
ilockcd with proper Animals, whofc Organs of 
Life and Action are curioufly adapted to each rc- 
Ipeclive Place. Now it is an admirable ASt of the 
divine Providence, that every Place affords a 
proper Food to all the living Creatures therein. 
All the various Regions of the World, the different 
Climates {k)^ the various Soils, the Seas, the 
Waters, 



(/) Arijlot. I. 9, (. 3t. Hijl. Ammal. 

(,g) Pliny affirms this of the Craw as well as Ravin : C#- 
«f4 emnts [i. c. Cornices] tx isdtm gtntre ftllunt nidts fitUoi, 
*e volarr cogunt, ficHt o" Cervi, qui •^— rtbujfos /uei/aetHt 
fniant loDgiiti. Nit. Hift, L lo. C. IZ. 

(i) Var. HiJl. 

(i) Chap.p. 

{k) Ada'iranda Natar* difptnfalt9 ifl, M aUier, aHfquf sm- 
io, timfori, iy. indufirU ceUiur itrra fepitntrienalh, iMttr 
JEtbiffjia, &c. ^n^d Ae^ivtt^arii, hit itrsHtn <j7, m fltrif~ 
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^IVaters, nay our very Pucrefaftions, and moft na- 
j^y Places about the Globe, as they arc inhabited by 
pjine or other Animal, fo they produce fome pro- 
per Food or other, affording a comfortable Subfi- 
Pencc to the Creatures living there. I might for 
ijiftanccs (/J of this, bring the great Vaiiecy of 
CHerbs, Fruits and Grains on the Earth, the large 
^warms of Infefls in the Air, with every other 
food of the Creatures residing in the Earth, or 
flying in the Air. But I fiiall ftop at the ffaters^ 
^caufe the Pfalmifi^ in the fore-cited civ''' Pfalm^ 
^fbeaks with relation to the efpecial Provifion for 
rtne Inhabitants of the Waters j and alfo by realon 
l,Fhat many Land Animals have their chief Mainie- 
lance from thence. 



\e agrii Vtfira^otharum, farle cijiHA Mcridiotiali pla^t, Her- 

um Jpalie 36 Dierum a jtmim /rojiilo mniuram coiligi, hoe 

\j^ i fint Junii ufque medium Augufti, aliijuanda ciUrius. EM 

t4Tnque martiritas ex ftli nmura, eerifque cUmtntiA, at h»- 

't lapillorum faviuit radices, Seleque tarrenii, neeejfariii fri>- 

i«, H( ita nafcalitr, ac maiurttur, talif^iie /pica fix crdi- 

I in numere ArijU haient. Ol. M»g. Hifi. I 15. c. 8. Pra- 

I & fdfcita tUBia luxuriant gramiaum uLirtaie ap di-jerfi- 

Ite, Ht necejfum fit indi ariire jumenia, tie nitnio herharum 

f»ir/V trefint, &C. Id. ib. I. 19. c.36. 

L) (i) Among the many noble Contrivances for Food, I can- 

%(0t but ittribute that univerfal Alimenc, Bread, to tiic Ucve- 

HtioHf or at lead the InTpiration of the Creator and Confer- 

Htor of Mankind ; not only becaufe it is a Pood iifed in all, 

Jl^r moft Pans of the World ; but efpecially becaufe it is of 

t in c om pa table Ufe in ihe great Work of Digeilion, greatly 

rkUifting the Ferment, or whatever caufes the Digcdion of 

l^ie Stomach. Of which take this Exiniple from the noble 

'■. Beyle. *■ He extraiSed a MenJiruHm from liread s!one. 

f that would work on Bodies more Compaift than many 

' bard Minerals, tiay even on Glafs it felf, and do many 

' Things that Aqua-foriii could not do- Yet hy no 

means was this fo corrofive a Liquor as Aq. fort, or as ijia 
' other acid Menfiruum". Vid. the ingenious and learned 
pr. Harni'i i«. Tteh. ■verba Minfimum, where Ihe way of 
prcf 'iiins it may be met wiiti- 
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Now one would think, that the Waters were a 
very unlikely Element to produce Food for fo great 
a Number of Creatures, as have their Sub^iftence 
from thence. But yet how rich a Promptuary is 
it, not only to large multitudes of Fifhes, but alfo 
to many amphibious Quadrupeds, Infcfts, Reptiles, 
and Birds! From the largeft Liviatban^ which the 
Pfalmifl faith (w) playetb in the SeaSy to the fmal- 
left Mite in the Lakes and Ponds, all are plentiful- 
lyprovideJ forj as is mauifeft from the Fatncfs of 
their Bodies, and the Gaiety of their Afpc£b and 
Anions. 

And the ProviGon which the Creator hath made 
for this Service in the Waters is very obfervablc; 
not only by the Germination of divers aquatick 
Plants there, but particularly by appointing the 
Waters to be the Matrix of many Animals, par- 
ticularly of many of the Infe£t-Kind, not only of 
fuch as are peculiar to the Waters, but alfo of ma- 
ny appertaining to the Air and the Land, who, by 
their near Alliance to the Waters, delight to be 
about them, and by that means become a Prey, 
and plentiful Food to the Inhabitants of the Wa- 
ters. And befides thefe, what prodigious Shoals 
do we find of minute Animals, even fomctimes difco- 
louring the Waters («) ! Of thefe (not only in 
the Water, but in the Air and on Land) I have 
jilways thought there was fomc more than ordi- 
nary 



(m) Ffal. civ. 16. 

tn) The Infers that for the moll part dircoloiir the Wa- 
ters, are the fmall Infers of the shrimp kind, c»l!ed by Sviam- 
mtrdam, PuUx aquaiicus arhartfcem. Thefe I have often 
fecD fo numerous in flagnacing Waters in the Summer- 
Months, that they have changed the Colour of the Waters 
to a pale or deep Red, fomctimes a Yellow, according to 
|he Colour they were of. Of this Swammtrdam hath a pret- 



.|y Story told hiro by Dr. Fhrtnu Scha-jl, vii, s« aViM^ndn 
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Ifiary Ufe intended by the All-wife Creator. And 
Ifeaving bent many of my Obfervations that way, I 
■fiave evidently found it accordingly to be. For be 
ichey never fo numbevlefs or minute, thofe Animals 
librve for Food to fomc Creatures or other. Even 
Tlhofc Animalcules in the Waters, difcovcrable only 
I Vith good Microfcopes, arc a Rcpait to olhers 
r there, as I have often with no Id's Admiration than 
I tleafurc fccn (0). 



hatHm, c^ fimiil ad 
rum fe vix earn in fii 



t^farr, 
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tjuj inquireni 

■exijft, ciim AnciUa tjut pceiu m- 

Animis adcurreril, cr mnHi) rumjluguliu re/trrit, amnim Lug- 

duni [Bativorum] a^nam tjft muiaiam in fanguinem. Tho 

Caufe of which, upon Examination he found to be only 

the numerous Swarms ot thofe PhUcis. V. Swamm. 

ill. Infefl. p. 70. 

The CaQfe of this gieat Concourfe, and Appearance of 

lofe little Infefls, [ have freijuenrly obferviid to he to per- 

thcir Coi'i ; which is commoTiIy about the latter end of 

,_, and in^""'. At that Time they arc very vcneteous, 

riiing and catching at one anoihet ; and many of them 

jonjoincd Tail to Tail, with their Bellies inclined one lo- 

Vards another. 

At this Time alfo they change their Skin or Sloush; which 
flcoticeive their rubbing againft one another niighiily pro- 
"' oteth. And what if at this Time they change their Quar- 
rs? ritl. Beak Vlll. Chap. 4. Noit (/), 
There fmall [nfeifts, as they are very numerous, fo are 
'ood to many Water-Animals. I have feen not only DmcIh 
ivcl them up as they fwim along the Waters, but divers In- 
ts alfo devour them, particularly fome of ihe luiddie-lized 
llUa/juatice, which are very voracious Infeds. 
(0) Befides the Pulkts laft meiitioned, there are in the Wa- 
ters other Animalcules very numerous, which are fcaice vi- 
able wirhout a Microfcope. In May , and the Summer 
^onths, the green Scum on the top of ilagnating Waters, is 
'nothing elfe but prodigious Numbers of thefe Animakules: 
So is likewife the greca Colorir In them, when ail the Water 
feems green. Which Animakules, in all Probabiliiy, fervc 
'"for Food to the Pulkes Ai\uaiki . and other the minuter Ani- 
mals of the Waten. Of which I gave a pregnant Jiiilani.c 
in one of the Nympht. of Cnais, 10 my Friend ihe late ad- 
mirable Mr. Ray, which he was pleafcd to publilli in the bit 
*" "idoa of fais Wifdom of God in tht Crtaiian, p. j^ia. 
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But now the ufual Obje£lion is, that Ncceflity 
maketh Ufc (/>). Animals mufi: be fed, and they 
make ufc of what they find : In the defolare Regi- 
ons, and in the Waters, for Inftancc, they feed 
upon what theycan comeatj but, when in greater 
Plenty, ihey pick and chufc. 

But this Objection hath been already in fome 

meafure anfwered by what hath been faid; which 

plainly 



(^) N'd aitii quomam nmam'jl in Ctrfart, ut ui't 
PoJI'emH!. fed ijHod natHmfi, id procreitt Hfurn. 

And afterwards, 
Prtplerta capilur Cibus, at fufitlcia! artm. 
El rtcTiet -uirtii mltrdaiui, aique ptunicm 
Per mtmbra at vtriai m amorim ebiuret tdtttdl. 
And after the fame manner he difcourfeth of Thirft, aoi 
divcts other Thir.g=, Vid. Lucrtt. I.4. :f. 831, c- 

Againft this Opinion of ihc Eplcunam, CaUn ingenioufly 
argues in his Difcourfe about the Hand. Noa mim Manitt 
q>/i (laith he) homincm arlti Jaeueruot, fed Ralh. Manuf 

mu'tro ipfe funt ariium organa ; ficut Lyra mufici Lyra 

mufieam non docuil, fed ifi ipftus artijes per mm, qui pridi- 
tus eji, Rationim 1 agert amem non pottfl ex arte abfqui cr- 
gMnii, ita CT* una qutiibet anima facultatti qaajdam it fui ip' 

Em fubfi»utia nblmtl, g«od autcm corporii pariicuU aai- 

mam mn impelUm, manifest videre hci, fi animalia rt- 

eins nata confideres, qUi quidem pr'ms agere cenanlur, quant 
ftrfiii»i habeant pariicuiai. Ego namijue Bavii ■viiulum cor- 
miius ptiere conaniem fipenumtro iildi, aatiquam ei nata tf- 
finl cornua ; Et puilam Equi calmraniem, &c, Omnc tmm 
animal fut ipftus Animt facultates, ac in qi*as ufm pariit /«* 
- folUant maximi, nulls doihre, pmfentit. —— e^i igicur ra- 
ttans diei p6t(fl, animalia partium hJhi a pariibut daciri, tSim 
cr anieijuam iliai habeant, hoc cognofcere videantar f St igi- 
IHr Ova tria aceeperii, unum Aquilt, aUirum Attatis, rtii- 
jXHW Serpenlii, zr caUre mtdico foveris, animaliaqut exclufe- 
ris ; aia qitidtrn alls valare cenantia, anteqaam ■uotari poffint ; 
hee aultm rtvoi-vi ■vidtbis, e? ftrpere affeltani, quamvii moll* 
adhuf C invalidum fuerit. Et fi, dum pirftCla erunt, ia 
nni tAdemque domo nuiri-uerh, dtinde ad latum fubdialem 
duila tmiftrii, Aquila qmdim ad fublime ; Anai autem itt 
paludim ; — ■ Sirfens vira fub terra irrepet — Animalia quidtm 
taihi videntur NaturA magis quam Ralisne arlim aliquam [wx' 
duariiticiofa] txerurt: Apti fin$trf aivteki, Sec, Galea dc 
nfaParEl. c. 3. 
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plainly argues Defign, and a fuper-in tending Wif- 
dom. Power and Providence in this (pecial Bufincft 
■of Food. Particularly the different Delight of di- 
vers Animals in different Food, lo that what is 
mu(cous to one, fliould be Dainties to another, 
is a manifcil Argument, that the Allotment of 
Food is not a Matter of mere Chance, but en- 
.tailcd to the very Conftitution and Nature of A- 
nimalsj that they chufc this, and refufc that, not 
by Accident, or Nccefllty, but becaufe the one is 
a proper Food, agreeable to their Conltiturion, and 
fo appointed by the infinite Contriver of their Bo- 
dies i and the other is dilagreeable and injurious to 
them. 

But all this Objeftion will be found frivolous, 
and the Wifdora and Defign of the great Creator 
will demonftratively appear, if we take a Survey, 

V. Of the admirable and curious Apparatus in 
all Animals, made for the Gathering, Preparing and 
Digeltion of their Food. From the very firfl En- 
trance, to the utmoft Exit of the Food, we find 
every Thing contrived, made and difpofed with 
the utmoft Dexterity and Art, and curioufly adapt- 
ed to the Place the Animal iiveth in, and the Food 
it is to be nouriihed with. 

Let us begin with the Mouth. And this wc find, 
in every Species of Animals, nicely conformable 
to the Ufe of fuch a Part ; neatly fized and fliapcd 
for the catching of Prey, for the gathering or re- 
ceiving Food (?J, for the Formation of Speech, 



1 (f) Aiid dtntiiui fredantur, alia un^uitiis, alia rojlri ad- 
' imcitaii earfuni, alia latiludint [cjufdcm] ruuat, alia acu- 
miiu txcat/am, alia fugunt, aim Umbuni, /orient, manduat, 
varant. Hec mintr vanetai in Pedum miaifterio, ut rafiani, 
difirahant, ttaeanf, premant, {radiant, itllitrtm fcabtri nt>a 

L «t/(si. ?liji,Nai. HiO. 1. iQ. c. 71. 
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and cveiy otlier fuch like Ufc (r). In fome Crea- 
tures it is wide and large, in fome little and nar- 
Tow; in fomt; with a deep Incifure up into ihc 
Head (/■), for the better catching and holding of 
Prey, and more eafy Comminution of hard, large 
and troublcfomc Foodj in others with a much 
fliorter Incifure, for the gathering and holding of 
herbaceous Food. 

In hfcSis it is very notable. In fome forcipat- 
cd i to catch hold and tear their Prey (/}. In forac 

acu- 



(r) Beeaure it woulJ be tedious to reckon up the Bones, 
Ghnds, Mufdes, and other Patts belonging to the Mouth, 
it Bull fufEce to obfervc, that, for the various Services of 
Min's Mouth, befides the Mufcles in common with other 
Patts, ihere are five Pair, and one lingle one proper to the 
Lips only, as Dt. Gji/on reckons them : Bur my mofl dili- 
gent and carious Friend the hte Mr. Cawper, difcovcrcd a 
Sxth Pair. And accordingly Dr. Drai-e reckons fix Pair, and 
one finglc one proper to the Lips, /. 3. c. 1 3. 

(f) Galen deferves to be here coufulled, who excellently 
argues againft the cafual Concourfc of the Atoms of Epieu' 
rus and AfcUfiades, from the provident and wife Formition 
of the Months of Animals, and their Teeth anfwerablc 
thereto, lit Man, his Mouth vrithout a deep Incifure, with 
only one canine Tooih on a fide, and flat Nails, becaufc, 
filtb he, Hic Naiura cirio fcicbal, fe animal manfuitum ae 
fivili e^ngere, cut roiur o" T/ires fffint ix fapientia, nun ex 
(orporii fortiiudma. But for Lk»s, Wolft and Digs, and all 
fuch as are called K.«jx<*£Jf4i«j, {or hiving (harp, ferrated 
Teeth) their Mouths are large, and deep cut; Teeth (Irong 
and Iharp, and their Nails iharp. Urge, firong and round, 
accommodated to holding and tearing. Vid, GaUn, deVf.Part, 
t. II. (.9. 

(() Among Infefls the SqitiiU aquaiict, as they arc very 
rapacious, fo are accordingly provided for it: Particularlf 
the Sqiiilla ai^uaiica maxima remrva (as I call it) who hath 
fomewhat terrible in its very Afpeift, and in its Pofturc in 
the Water, efpeciatly its Mouth, which it armed with long, 
Iharp Hooks, with which it boldly, and greedily catcheth 
any thing in the Waters, even one's Fingers. Wlicn they 
have feiied their Prey, they will fo tenadoufly hold it with 
thdt forcipatcd Moutli, that they will not part therewith, 

even 
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aculeated, to pierce and wound Animals (a), and 
fuck their Blood. And in others ftrongly rigged 
with Jaws and Teeth, to gnaw and fcrapc out their 
Food, to carry Burdens {w) to perforate the Earth, 
yea the hardelt Wood, yea even Stones themfelves. 



even when they arc uken out of the Waters, and jumbled 
about in une'9 Hand. I b:ive admired at iheir peculiar way 
of tiking in iheir Food; which is done by piercing their 
Prey wiih their Fonipii (which arc hollow) and fuclung the 
Juice thereof through them. 

The SquilU here mentioned, is the firS and fecond in 
Moufet'i Thtet. In/ifl. I. i, t, 37, 

(«j For an InlUnce of Infcds endued with a Spcir, I 
Ihail, for its Pecuhanty, pitch upon one of the fmalleft, if 
not the very fmaJleft of all the GnJ/-kind, which I call, Cu- 
Ux minlmut nigricans mtcuUtus fanguifitga. Among us in 
Effix, they are called N'ldiois, by AloaJJii Midges. It is a- 
bout y-r of an Inch, or Ibmewhat more long, with (hort 
Anttnn*, plain in the Female, in the Male fcather'd, fomc- 
what like a Bottle-Brulh. It is fpotted with blackilh Spots, 
efptfcially on the Wings, which extend a Iiitle beyond the 
Body. It comes from a little ilender EcI-Iike Worm, of "a 
dirty white Colour, fwiuiming in (lagnatjng Waters by a 
Wrigling Motion ; as in Tig. j. 

Its Aurilia is fmall. With a black Head, little (Iiort Horns, 

fpotted, flender, rough Belly. Vi.l. Fig. 6. It licjs quietly 
■on the top of the Water, now and then gently sagging it 
fdf tbis way and that. 

Thcfe Gnats are greedy Blood-Suckers, snd very iroublc- 
fome, where numerous, as they are in fume Places near the 
Thames, particularly in the Breach-Watcts that hawe lately 
befallen near us, in the Parifli of Dagcnham; where I found 
them fo vexatious, that I was glad to get out of thofc Marflies. 
Yea, 1 have feen Horfes fo ftung with them, that they have 
had Drops of fliood all over their Bodies, where they were 
wounded by them. 

I have given a Figure (in Fig. 7.) and more particulat 
Defcription of the Gnats, becaufe, although it be common, 
it is no where taken notice of by any Author I know, ex- 
cept Mougii, who, I fufpofe, means thefe Gnatt, which he 
calls Midges, c. 13. p. 8z. 

(w) Hornets and iVa/ps have ilrong Jaws, toothed, where- 
with they can dig into Fruits, for their Food ; as alfo gnaw 
and fcrape Wood , whole Mouthfuls of which they catry 
away to make their Combs, rid. inff. c/>af. 13. Kcw («)- 
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for Houfcs (*) to themfclvcs, and Ncfts for their 
young. 

Andlaftly, in Birh it is no lefs remarkable. In 
the firft PLtce, it is neatly fliaped for piercing the 
Air, and making Way far the Body thro' the airy 
Regions. In the next Place, it is hard and horny, 
■which is a good Supplement for the want of Teeth, 
and caufeth the Bill to have the Ufe and Service of 
the Hand. It's hooked Form is of great Ufc to 
the rapacious Kind (>), in catching and holding 
their Prey, and in the Comminution thereof by 
tearing \ to others it is no lefs ferviceablc to their 
Climbing, as well as neat and nice Commiuution 
of their Food (z). Its extraordinary Length and 
Slenderncfs is very ufeful to fomc, to fcarch and 
grope for their Food in moorifh Places (a«}i as 
its Length and Breadth is to others to hunt aad. 



(x) Mosfitur di la Vi>y§ tells of an ancient Wall of Frec- 

Stone in the Bentdiilinet-Abby at Cttn in Korrnandy, facaten 
with Worms, that one ma/ run ones Hand into mod of the 
Cavities: That thcfe Worms are fmall and black, lodging in a 
greyifli Shell, that they have large flattith Heads, a large 
Mouth, with lour black Jaws, vt, Phil. Tranf. H°. 18, 

(j) Pro Hi [Labris] cornea tp- aiHia Vetucribui Refira. 
Eadem rafto vitjcmibut adunca .- colUSlo, reila : herbat ruenti- 
bus Umumque lata, u( Situm gineri. Jumentit •via man&s ad 
tDlligenda pabula : ora afcrlhra Uniam vivintibHs, Plin. Nat. 
Hift. I. II. C.37. 

{z.) Parrois have their Bills nicely adapted to ihefc Ser- 
Tices, being hooked, for cUmbing and reaching what they 
have occalion for; and the lower Jaw being compeatly fitted 
to the Hooks of the upper, they can as minutely break their 
Food, as other Animals do with their Teeth. 

(art) Thus in Woodcocks, Smpes, ce. who hunt for Wormj 
in mootjih Ground, and, as Mt, Willughby faith, live alfo on 
the fitly unfluoiis Humour they fuck out of the Earth. So alfo 
the Bills of Curliwi, and many other Sea-Fowl, are very 
long, to cnablo them to hunt for the Worms, tye. in the 
Sands on the Sca-&ore, which they frequent. 
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fearch in muddy Places {bb) : And the contrary 
Form, namely, a chick, fhort, and ftiarp-cdg'd 
Bill, is as ufeful to other Birds, who have occalion 
to husk and flay the Grains ihey fwallow. But ic 
would be endlds, and tedious, to reckon up all the 
various Shapes, and commodious Mechanifm of 
alii ihc Sharpnefs and Strength of thoi'c who have 
Occafion to perforate Wood and Shells {cc)j the 
Slendcrnefs aiid Ncatnefsof fuchaspickup fmall In- 
fects; thcCrofs-formoffuch as break up Fruits ((/i/) j 
the comprcfled Form of others (ce), with many o- 
iher curious and artificial Forms, all fuitcd 10 the 
Way of Living, and peculiar Occafions of the 
fcvcral Species of Birds. Thus much for the 
Mouth. 

I Let us next take a ftiort View of the teeth {ff\ 



(bb) Ducki, Geefe, and divers others, have Tucli long broad 
Bills, to qusffer and hunt m Warer and Mud; tf> whidi we 
may reckon the uncouth Bil! of the Spoan-BiU: but th»t 
which dcferves paiiiculat OMetvation In the Birds named in 
thefc two lall Notes is, the Nerves going to the end of their 
Bilk, enabling them to difcover their Food out of Sight: 
of which fee Bock. VII. Chaf. x. Nsit (e). 

(«) The Picu! viridis, or Grtea-Woed/file, and all ths 
Wvod-Peckiri have Bills, cuHoufly made fur digging Wood, 
flrong, hard, and lliarp. A neat Ridge runs along the top 
of the green Wood- Pecktri Bill, as if an An ill had deligned 
it for Strength ;ind Neainefs. 

{dd) The LoxU, or Cr^/s-Eill, whofe Bill is ihick and 
firong. with the Tips crofling one another; with great Rea- 
dincls breaics open Fir-cones, Apples, and other Fruit, to 
come at their Kernels, which are its Food, as if the cioflicig 
of ihe Bill was dedgned for this Service. 

(»«) The Sea-pii hath a long, fliarp, narrow Bili, com- 
prcffed fide-ways, and every way fo we!! adapted to the 
riifing Limpets from the Rocks (which arc its chief, if not 
ODiy Food) that Nature (or rather the Author of Nature) 
fecras 10 have framed it purely for thai Ufe. 

(//) Thffi Animals which hava Tteib oa both Ja-wi. havt 
but out Sumach ; but mifiaf thofe which htvt no uppirTitfh, 
frBtMMl ail, kavithrst Sltmachs; at in Btajli, thi Paunih, 
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In which iheir peculiar Hardnefs {g£) is remark- 
able, their Growth (M) alfo, their firm Infertion 
and Bandage in the Gums and Jaws, and their va- 
rious Shape and Strength, fuiied to their various 
Occafion and Ufe (») > the foremoft weak and 
fartheil from the Center, as being only Preparers 
to the red; the others being to grind and mince, 
arc accordingly made Aronger, and placed nearer 

the 



tht RtAd, and iht F'cli ; and in all granivoreus Birds, the 
Crop, the Echiniti and the Gizard. For as chewing is Iff an 
tafu Di^tjliin, [a is fwalttu/ing whole to thtt which it more 
laborious. Dr. Grciu'i CofmoT. Sacr. c. 5. §. 14. 

CkJ J- P'W faitb, the Teeth ate made of convolved 
Skins hatdcned ; and if we view the Grinders of Deer, Hor- 
jis, sheep, a-c. we fliall find great Realbo to be of his Mind. 
His Obfeivations itc, Mirum auttm eos (i. c. BenttsJ chm 
primhm i pilliculis intbricasim csn'voluns V muce ■aijcidf coa- 
jlarent, in tanlam dirigtfcert felidilaltm, qu* ejfa cunlla fnft- 
rel. Idem fit tlitm in Ojficulis Ciraforum, &C. ^~ Separa- 
lionifaili, fer mimbranqs candititr Magma lacttlii, quai f»r~ 
tfiant lamina tinuei, ac duriufcuU ad Dtnlii figurant antta Ji- 
iiiniiks compafitt. J. Peyer Metycol. 1. 1. c. 8. 

(hh) S^i auiim (i. e. Dentes) rtnafcumiur, minimi crtdeudi 
fitni a faculiaii aliqua plafiiea Bruiorum dtniii formari, fid 
Liiintts taniHmmoda in confpeCJum producuniur aupnemo malit 
ix effimnie fuceo. id. ibid. 

{it) From thefe, and other like Conliderations of the 
. Teeth, Galea infers, that they mull needs be the Work of 
fome wife, provident Being; not Chance, nor a fortuitous 
Concourfe of Atoms. For the Confirmation of which he 
puts the Cifc, That fuppofe the order of the Teeth (hould 
have been inverted, the Grinders fet in the room of the ln~ 
tifors, cf'c. (which might as well have been, had not the 
Teeth been placed by a wife Agent) in this cafe, what Ufc 
would the Teeth have been of i What Confufion by fuch 
a ilight Error in their Difpofal only,^ Upon which he argues, 
Aiftquis ehsream hominum 31 (the Number of the Teeth) 
»rdinc difpofuit, earn ut hominem indiijlriitm laudaremm : fittu 
vera Dtmiutn choream Natura tarn btlle exornarit, ncnne ip- 
[am ^Hoque Uudabimus ? And then he goes on with the Ar- 
gument, from the Sockets of the Teeth, and their nice fit- 
ting in them, which being no lefs accurately done, than 
what IS done by a Carpenter, or Stonc-Cuttcr, in fitting a 
^enoB 
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the Center of Motion and Strength. Likewife 
their various Form (itij, in various Animals is con- 
ilderable, being all curioully adapted to the pecu- 
liar Food (//), and Occafions of the fevcral Species 
of Animals (mm). And lartly, the temporary De- 
feS of them (w«}, is no lefs obfervabic in Children, 

and 



to 

^^, the 

K 



TcQon into a Mortice, doih as well infer the Art and Afl of 
the wife Maiir of Animal Bodies, as the oihet doth the Aft 
and Art of Man. And lb he goes on with other ArgumentB 
to the farae Effed. Galin. di Uf. Pan. I. ii. c. 8. 

(H) A curious Account of (his may be found in an Ex- 
tr»6l »f a Litltr cencrrning the Titth cf divers Animals. 
Printed at Parh, in M. Vau^nion'i Compleai Body of Chi« 
lurg. Oper. Chap. 53. 

{U) As it hath been taken notice of, that varioas Animals 

flight in various Food ; fo it conftanily falls out, that their 

»Tcech arc accordingly fitted to their Food ; ihe rapacious to 

.tching, holding and tearing their Prey; the herbaceous to 

'athering and Comminution of Vegetables : And fuch as 

>Ia»c no Teeth, as Birds, their Bill, Craw and Gizard, arc 

iffifted with Stones, to fupply the defeft of Teeth. But the 

mod conlideiable Example of this Kind is in fome Families 

«f the Infecl-Tribes, as rhc Papilio-Khd, crc. who have 

Tccih, and are voracious, and hve on tender Vcgetabicstn 

their Hymfha, or CattrfilUr-State, when ihey can oiily 

creep; but in their mature 'j^a;iiii«-SM(e, thcyhave noTeeih, 

but a PrBbefds, or Tr«»* to luck up Honey, crc, their Parts 

for gathering Food, as well as their Food being changed, as 

foon ai they have Wings to etiabk them to fly to it, 

(mm) It is remarkable in the Teeth of Filies, tbatinfome 

they are (harp, as alfo jointed, fo as to fall back, the better 

to catch and hold their Prey, and to facilitate its PalTagc into 

, the Stomach : So in others they are broad anjl flat, made to 

"■.ibrcak the Shells of Snails and Shell-Filli devoured by the*. 

"""hefc Teeth, or Breakers, ate plsced, in fome , in the 

[outh; in fome, in the Thi^oat ; and in Lstfiers, i^c. in the 

.Stomach it fdf ; in the bottom of whofe Stomachs are threa 

if thofe Grinders, with peculiir Mufdcs to move them. 

(mm) What is there in the World can be called an AH ai 

Piovidence and Delign, if this temporary Defeft of Teeth 

fudi; that Children, for Inilance, fliould have nona 

whilftthey are not able to iife them, but to hurt themfelrcsi 

or the Mother; and that at the very Age when they can taka 

01 
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and Tuch young Creatures, where there is no Oc- 
cafion for themj but they would be rather an An- 
noyance to the tender Nipples and Breads. 

Fiom the Teeth, the grnnd Inftruments of Ma- 
llicacion ; let us proceed to the other miniftcrial 
Parts, And here the Parotid^ Sublingual, and max' 
illary Glands ; together with thofe of the Cheeks 
and Lips, are confiderablej all lodged in the moll 
convenient Places about the Mouth and Throat 
to afford that noble djgeftive fuHval Liquor, lo be 
tnixcd with the Food in Maftication, and to moi- 
llen and lubricate the Paffages, to give an eafie 
defcent to the Food. The commodious Form al- 
fo of the Jaws, deferves our Notice j together with 
the ftrong Articulation of the lowermort, and its 
Morion. And lallly, the curious Form, the great 
Strength, the convenient Lodgment and Situation 
of the feveral Mufcles and Tendons (eo), all mi- 
niftring to this fo ncccffary an A£t of Life, as 
Maftication is j they are fuch Contrivances, fuch 
Works, as plainly feu forth the infinite Workmau's 
Care and Skill. 

Next to the Mouth, the Gullet prefenteth it felf ; 
in every Creature wcll-Gz'd to the Food it hath 
occafion to fwallowj in Ibme but narrow, in o- 



in more rubftantial Food, and live without the Breaft, and 
begin to need Teeth, for the fake of Speech; that then, I 
fay, their Teeth (hould begin to appear, and gradually grow, 
ss they more and more Hand in need of 'cm. 

ipo) (i would be cndlefs to particulariic here, and there- 
fore I Ihall refer to the Anatomiils; among the reft, parti- 
cularly to Galen, for the fake of his Dcfcant upon this Sub- 
jcfl. For having defcribed the great Accuracy of the Con- 
trivance and Make of ihefe Parts, he faith, Haud ft'to an he- 
tninum fir febriorum ad Fortunam tpificim id Te-vocare : atinqtii 
qitid taadtm arit, quod cum Providintia atqut Artt iffie'ilur f 
Omnho enim hoc ci contrar'mm ejfi dibit, quod ctfit ac fartmti 
ft. Galen, de Uf. Part. 1. 11. c. 7. ubi fiura. 
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thers as large and extenfive (pp) -, in all exceed- 
ingly remarkable for the curious Mcchanifm of itj 

. Mufclcs, and the artificial DecufTation and Poficion 

p4>f their Fibres {qq). 

And now we arc arriv'd to the grand Reccpta- 

jcle of the Food, the Slomacb; for the moft Pare 
! various as the Food to be convey'd therein. 

lAnd here I might del'cribe the admirable Mccha- 
Bifm of its Tunicks, Mufcles, Glands, the Nerves, 
_ftrterics and Veins (rr) i all manifcfting the fu- 

B|iicr-C[ninenc Contrivance and Arc of the infinite 



(pf) Thi Sort of thi Gulltt it not in all Crralurti ittike mh- 
fwtrabtt to tht Body or Stomach. Ai in thi Fox, which boih 
ftids on Boms, and fwaUnws ivheU, tr with littU chmiing i 
m44 itxi in d Dog, and aihir ojfi'uorBtii §iiiadruftds, 'tis viry 
tttrgt, viz. 10 frtvint 4 Ceninfion ihtrtiu. Sexi in a Horfe, 
'which though he fetdt on Grafs, yti fuiaUotvs ranch at cnci, 
" id ft riquires a more opin Pa^agt. But in a Sheep, Rabbit, 

Oi, whieh bite jhert, and /zvallozu tefi at enit, 'tisfmallir. 
gut in a Sqxime], ftill lipr, tachbieaufe he tats fine, andieketp 
him from difgorgiBg his Meat u^an his defctnding Leaps. And 
fe in Rats and Mice, ■which often run aion^ Walls with their 
He4d) downwards. Dr. Grfw's Comp. Anat. of Siom. und 
Cuts. chap. J. 

(55) Of this Tec Dr. WilUsS Pharm. Rat. Part (, fieift. I. 
C,2. S/enoalfo, ind Pi^er Mtry, 1. 1. 

The Dcfcription tliele give of ihe murcular Part of the 
Gullet, the late ingenious and learned Dr. Drakt faith it very 
iti&. in Ruminants, but not in Men. In Men, this Ciat 
(the fccond of the Gullel) conffis of /wo fiejliy Lameilse, 
\ikt tWB difiinS Mufcles. Thf outward iting loropofed ef firttit 
Ungitudinal Fibres. -< — The inner Order tf sHires is aonular, 
without any obftrvailf Angles. ■ ■ ■ - The Ufe of thii Coal, and 
theft Orders of Fibres is to proiooie Deglutition ; 0/ -which the 
I^pgituditial, —~- Jhorien the Oefophagus, and fa makt its 
Cttpaeity larger, to admit of the Matter to bt fwallomed. Tht 
Annular, on tht contrary, contrail tht Capacity, and clofiug 
behind tbf dtfcending Alimint, prifs it downwards. Drikc'j 
Anat. vol. I. 1. 1, c. 9. 

(rr) SeeWilUs, ibid. Cewper'i Agitt. Tab. 35, and matiy 
ptber Autbori, 
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"Workman {ff) \ they being all nicely adjurtcd to 
their refpcfiive Place, Occafion and Service. I 
might aifo infift upon that moft neccfTary Office 
oi Digeftion\ and here confidcr that wonderful Fa- 
culty of the Stomachs of all Creatures, to dif- 
folvc (//) all the fcveial Sorts of Food appropria- 
ted to their Species j even fometimes Things of 
that Confiftcncy as fecm infoluble («a); efpecial- 
ly by fuch feemingly fimple and weak Menpruums 
as we find in their Stomachs : But I fhall only 
give thefe Til/ngs a bare mention, and take more 
peculiar Notice of the fpecial Provifion made in 
the particular Species of Animals, for the Dige- 
ftioD of that fpecial Food appointed them. 
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(//) Promplunrium autcm hoc, alimentum univerftim txct- 
fUni, €tu Divioum, net Hiimannm jit ofificium. GalcD. dc 
Ur. Part. !. 4- c- i. 

(//) tiaiv great a Cumprehfnfmn of ihe tJjim-t of Th'tnp, 
ifd it require, to make a Meliftriium, tliat jhould corrode all 
font ef Flelh coming into ibe Stemncb, and yet not the Slsrnach 
it feif, which is atfo Flejh ? Dr. Grt'M'i Cofmol. Sacr. c. 4. 

(!*») The Food ot ihc Cajter being oftenlimes, if not al- 
ways, dry Tbmgs, and hird of Digeflion, tUch as the Roots 
and Bark of Trees, 'tis a wonderful Provifion made in that - 
Creature's Stomach, by the digeftive Juice lodged in the cu- 
rious little Ceils there. A Description of whofe admirable 
Siruilaie and Order may be found in Blafiat from Wiffer ; 
concerning which he faiih, In quiiui Mucus recendiiui, not! 

ftcus ae Mel in Favii. Niminim sjUia Caficrit aliintn' 

mm txfuccum, ej* coilu difficiilimum efi, fapientiffimus ty fitm- 
tn'e admirandus in fuis openbus rirum Condiior, D. O. JM. ipji 
fulcherrimA ijia <jr affabr'e f»6la ftrnSlurA btnignijfim'e frofpex' 
it, Ht nunquam deejjet Fermeatum, quod ad fslvendum, cr toni- 
mintinditm ulimtntum durum v afperum par fortt. VJd. 
Blaf. Anat. Animal, c. 10. Cenftr eiiam A£l. Erud. Lipf. Ann, 
J684. p. 160. 

MoH of our modern Anatomiils and Phyrici;ins attribute 

Digeitiou to a diffolving Menftmum ; but Dr. Drake takes it 

" to be rather from fermentative, diffolving Principles in iho 

Aliment it felf, with the Concurrence of the Air and Heat 

of tl)C Body J lis in Dr, papin'i Di^ejier. Vtd. Dr. Aaat. vti. i; 
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And in ihe firft Place it is obfervable, that, in 
'ery Species of Animals, the Strength and Size 
of their Stomach (-wvj) is conformable to their 
Food. Such whofe Food is more delicate, tender, 
and nutritive, have commonly this Part thinner, 
■weaker, and lefs bulky j whereas fuch whofe Ali- 
ment is lefs nutritive, or whofe Bodies require larger 
Supplies to anfwer their Bulk, their Labours, and 
wafte of Strength and Spirits, in them it is large 
and ftrong. 

Another very remarkable Thing in this Part, is, 
the Number of Ventricles in divers Creatures. In 
many but one; in fome two or more (.v*). In 
fuch as make a fufficient Comminution of the 
Food in [he Mouth, one fufficcs. But where Teeth 
are wanting, and the Food dry and hard, (as in 
granivorous Birds,) there the Defeft is abundant- 
ly fupply'd by one thin membranaceous Ventri- 
cle, to receive and moiften the Food, and ano- 
ther chick, ilrong, mui'cular one, to grind and 
tear {yy) it. But in fuch Birds, and other Creatures, 
whole 



[vjv}) All earnivortus Sjaadriipeds have tht fmalltjl Vent ri- 
elii, Flilk going fTihtfi. Thole that feed an Fruits, and Roaii, 
ht-ve thim of a middle, Siz*. 2'ei the Mo]e, heeaafe it ftids un- 
eUan, hath a i/iry gnat ant. Sheep and Oxen, zvhich fiidan 
Grafs, have the greattft. Tet the Horfe (and for the fanie 
'Rtafm the Coney and Hare) though Gramim-uaraut, -ytt ccm- 
itivtly have but liltit ants. Far that a Horfe it madi jor 
and both this, and the Hare, far qnicli and ceatinuid 
farwhich, the mofi tafie Reffiratioa, and fa t he frttfl 
■ie» tf the Ditf/hragmt it fery rtquifiie; which yet cauid 
\at be, fiieuld the Stomach lie big and cumbtrfame iifoa it, aiia 
Shsep and Oxeo it dcih, Grew, ib. Chap. 6. 

(xx) The Dromedary halh four Stomachs, one whereof is 
peculiarly endowed witli about twenty Civities, like Sacks, 
in all Probability for ihp, holding of Water. Concerning 
which, fee Boat VI. Chaj< 4. Note {a). 

()>) To aflill in which Offii:e, they fwallow fmall angular 

itones, whicli aie to be mer with id the Gi^aids of all gra- 

O 4 w«Ci\';>'«ik 
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■whofc Food is not Grain, but Flcfli, Fruits, In- 
fers, or partly one, partly the other, there their 
Stomachs arc accordingly conformable to their 
Food (=2), ilrougcr or weaker, membranaceous 
or mufcular. 

But as remarkable a Thing, as any in this Part of 
Animals, is, the curious Contrivance and Fabrick 
of the levcral Ventricles of ruminating Creatures. 
The very Aft it fcif of Rumination^ is an excellent 
Provifion for the complcat Maftication of the 
Food, at the Refting, leifurc Times of the Ani- 
mal. But the Apparatus for this Service, of di- 
vers Ventricles for its various Ufcs and Purpofes, 
together with their curious Mechanifm, dclervcs 
great Admiration {aaa). 

Having thus far purfu'd the Food to the Place, 
where by its Rcduflion into Chyle, it becomes 
a proper Aliment for the Bodyi 1 might next trace 
it through the feveral Meanders of the Guts, the ■ 
LaElealii and fo into the Bleed {hbb\ and after- 
wards 



nivotout Birds ; but in ihc Giiartt of the lynx, or Wi^m^, 
wbich was full only of Ants, 1 found not one Stone. Soln 
that of the Crien mod-Piciitr (full of Anis and Trec-mag- 
goti) there were but few Stones. 

(xa) In mofi tdrnivarem Birds, thi third ViMrielt h ittm- 
iranoui; wW( ih$ Miai h cencofleJ, as in a Mun : Or font- \ 
■tvhut Ttndinsus, as in an Owl ; as if it v>irt madi indigtmi- 
If far Tl*/ii, or ethir Aliat, ai ht could miet ■with either. Of 
piofi thick and ttndinoHi, called the Giz.trd; whirein ihi 
Meat, Ai in n Mill, is ground la Pieces, Giew, uti /nfrsi, 
Ch»p. 9- 

(aaa) It would be much too long a Tifk to inllA upon it 
here as it defervcs, and thcTcfore concerning the wliole BuC- 
ivefs of Rumination, I (hall refer to J. Canr, Peyeri Mcrf- 
ttleg. ftade Ruminantibus 0- Ruminatione Cammtniar. where 
tc iirgely trcateth of the feveral Ruminating Animals, of 
the Patts miniftring to this Aft, and the great Ufe and Bene- 
fit thereof unto them. 

(Jtt) There arctoo many Particularsto be infifled on, obr 
fervabie ia rhc Paffagcs of ihc cfe^lf , &OTa i.ti.c Gats w thf j 
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■wards into the very Habit of [he Body : I might 
a!fo t^e Notice of the Separarion made in the 
IntgJ^irtfSy of what is nutritive, fwhich is received,) 
and what is feculent, (being ejcded ;) and the Im- 
pregnations there from the Pancreas and the Gj/Zj 
and afrer it hath been ftraincd through thofe cu- 
rious Colanders, the laSteal reins, I might alfo 
obfervc its Impregnations from the Glands and Lym~ 
phteduSs\ anO, to name no more, 1 might far- 
ther view the cxtjuifiic Sirufture of the Parts mi- 



Ltft SMbclavian Vein, where il enters into the BlooJ ; and 
therefore 1 Dwll only, for a Sampie of this admir^hle Oeco- 
nomy, take notice of fume of ibe inaia Mid more general 
Maiteis. And, 

I, After the Food is become Chyle, and gotten into the 
Cms, it is an excellent Provilion made, not only for lis Paf- 
fagc through the Guts, but alfo for ris L'r.nrullon into the 
L»aeali, by the Ptrijialtick Motion and i'dlvuU tonnivta- 
its of the Guts. 1. It is an admirable Provilioii, that the 
Mouths of the Lt^ials, and indeed the Ltiliah primi gim- 
rii thcmfelves are fmall and fine, not wider than the Capil- 
iary Arteries ire, leil by admitting Particles of the Nourilh- 
ment groffer than the CapiHarifs, dangerous Ohftrudions 
might be thereby produced. 3. After the Reception of the 
Aliment into the Laffealt primi g'ttri', it is a noble Provt- 
fion for the Advancement of its Motion, that in the Mtfea- 
UrUk Glands, it meets with fome of the Lympht-Duifs, and 
receives the Impregnations of the Lympha. And palTing on 
from thence, it is no Jefs Advantage. 4. That the Lailetls, 
and Lymphi-Duits meet in the Recipiacuium Chyli, where 
the Aliment meeting with mpre of the Lympha, is made of 
adueConfiftence, and Temperament, for its farther Advance- 
nicnl through the Tb:}racict Duci, and fo into the Left Sub- 
eUvian Viin and BIqod. Laftly, This Thiraeick DuH it Telf 
is a Part of great Confideration. For (js Mr, Coiu^er faith) 
If -w* eonftderin this D.iiH its feverAl Divtfmrn and InofcuUti' 
fttt, its nume'Bm Valves looking from btUvi upwards, its ad- 
vantagioui Situ^lion ^fiween tbt great Artery and Vertebras 
pf the Back, legethir wish she ttuHs diftbarging their refiuint 
Lympha frem the ^""i', ind athtr neighbouring Pans, tvt 
piall find all cendutt to demonftratt the mmojl Art ef Nalure 
Hfed /» furthering the flttp artd per^tndiciiUr, Afeeni of tht 
fiyff. Attat. iBtrodui^. 
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niftring to all ihcfe delicate OiEces of Nature ; 
particularly the artificial Conformation of the In- 
teftincs might defervc a fpccial Enquiry, their Tu- - 
nicks, Glands, Fibres traverfing one another [ccc)j 
and periftaltick Motion in all Creatures j and their 
cochleous PafTage (ddd) to retard the Motion of the 
Chyle, and to make amends for the Shortnefs of 
the Intcftincs, in fuch Creatures who have but one 
Gut J together with many other Accommodations 
of Nature in particular Animals that might be men- 
tion'd. But it ihall fuffice to have given only a ge- 
neral Hint of ihofe curious and admirable Works 
of God, From whence it is abundantly manifeft 
how little weight there is in the former atheiftical 
Objc£tion. Which will receive a further Confu- 
tation from the 

VI. andlaft Thing relating to Food, that T fhall 
ipcak of, namely, The great Sagacity of all jiaimalsj 
in finding out and providing their Food. In Man 
perhaps we may not find any Thing very admira- 
ble, or remarkable in this Kind, by Means of his 
Reafon andUnderftanding, and his Supremacy over 
the inferior Creatures j which anfwereth all his 
Occalions relating to this Bufinefs : But then even 
liere the Creator hath fhewed his Skill, In not 



(ccf) Thefc, although noble Contrivances and Works of 
Cod, arc loo many to be infilled on, and ihercforc I ffli>ll 
lefec to the Anatomills, particularly Dr. Willis Phartnduut. 
Dr. Cele, in Phil- Tranf. N". iij. and Mr. Cowper's elegant 
Cuts in Aaat. Tib. 34, 35. and jtppend. Fig. 39, 40. 

i_ddd) Id i\izThirnbAck, and Tome other Filhes, it is a tc- 
ly curious Provilion that is made to fupply the Paucity and 
Brevity oi the Gats ; by the Perforation of their fingle Gut, going 
otftraital ong, but round like a Pair of Winding Stairs; fo 
that their Gut, which feems to be but a few Jnches long, 
hiih really a Bore of many Inches. But of thefc, and ma- 
ny other noble Curiofiiies and Difcoveiies in Anatomy, tho 
Header will, I hope, have a better and larger Account from 
ihc carious and ingcnioiii Dr. Dcwjt'**! «lio is labouring ia 
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over-doing the Matter j in not providing Man with 
an unneceflary Apparatus, to effeft over and ovct 
ag^in what is featible, by the Reach of his Uudcr- 
ftanding, and the Power of his Authority. 

But for the inferior Creatures, who want Rea- 
fon, the Power of that natural InftiiicV, that Sa- 
gacity {eee) which the Creator hath imprinted up- 
on them, do amply compcnfiue that Defeft. And 
here we rtiall find a glorious Scene of the divine 
Wifdom, Power, Providence and Care, ifweview 
the various Inftincts of Beads, great and fiiia]], of 
Birds, Infers and Reptiles {fff). For anion^ eve- 
ry Species of them, wc may find notable Afts of 
Sagacity, or Inrtinft, proportional to tlicir Occa- 
fions for Food. Even among ihofe whofc Food is 
near at Hand, and cafiiy cumc at > as Grals and 
Herbs j and confcquently have no great need of 
Art to diicover it; yet, that Faculty of their ac- 
curate Smell and Talle, fo ready at every turn, to 
diftinguifli between what is faUitary, and what per- 
nicious {ggg)t doth jurtly deferve Praifc. But fov 
B- luch 



{tte) ^ihu! iejliis trat is t'lbus, Ut aiim gener'n liji'iis ■vtf- 
ttrintUr, aut virti natnra didit, aui altrilaitm : dalitcji ijai' 
iufdam tiiam tnaeh'tnat'ia qutdam, alque J'alcrlU, tip'c, Cic. dc 
Nit. Deor, 1. z. c. 48. 

(///") Among Reptiles lliai have a flrange Faculty to fliift 
for Food, CTC. any be reckoned Eth, whith, although be- 
longing to the Waters, can creep or the Lund from I'tmd to 
Pond,C;?-c. Mr. MefiSy of Mo/eiy, faw them cresp over the 
Meadows, like to many Snakes irom Ditch to Diich ; which 
fie thought, was not only for beiteving iheir Habitation, hut 
aifo to catch Snails in ihe Grafs. Phi's Hiji. of siajfardpirt, 
C.7. 5. 31. 

And as early ag the Year 1115, the FrofV was fo very in- 
tenfe, dui the Hcis were forced to leave the Waters, aij 
were ftoien to Death in the Meadows, fiu. n^thwiifs ^pal. 
/. 1. dial: 7. s. z. 

(lis) Eimmerare psffitm, ad pajium caft^md^tm cen^nin. 
dUrnqm, gun Jii in fyurtt anim^niium i:sr <{\nim iaUn, Subi.ur. 
af/erifiia farsiitm, qnamftt af/inii-^fcilit f.lbrua menv^ro- 
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f 'fiich Animals, whofc Food is not io cafily come at, 
B Variety of wonderful Inftin6t may be met with, 
ftlfiicicnt lo entertain the mod curious Obferver. 
With what entertaining Power, and Artifice do 
fomc Creatures hunt {hhh\ and purfue their Game 
and Prey ! And others watch and way-lay theirs {Hi) ! 
With what prodigious Sagacity do others grope 



wum. Omnia cnim qiit inlus indufa futit, il» naia, atque ilA 
Ucaia funi, ui nihil corum fttpirvacaneum fit, nihil ad vilamrt- 
tlxtndam noa neceffanutn. Dtdit auitm tadem Natitra bet- 
Uis cr ftnfum, V afpiliium, ut altera cotialum haterint ad 
vaiuralts fafiits (apijlendiii ; altera ftctrnertne ptfliftra a fa- 
lHi»ribi4i. Cic.de Nat. Deor, 1, i. c. 37. See Bm* 1 V. CAaf , 4. 
{hhh) Ic would be endlefs to give Inftanccs of my own and 
otlicis Obfcrvaiions of the prodigious Sagacity of divers Ani- 
mals in Hunting, particularly Hounds, Setting- Dogs, c^e. one 
therefore fliall fuffice of Mr. Boyl's, vii. A Ptr/an of SIm- 

lity IB make a Trial, whither a •jBkng Blaod-Hiund v/ai 

well infiratltd, caujed one ef hU Ser-uants la walk tt 

4 Tev>» f»»' AtiUs off, and then It a Mirket-Totvn thret Miles 

fram ihtnce. ^ — ■ Ihe Dag, wilhoHl feeing the Man hi loas t* 

f»rfiii, followed him by tht Scent la ibt abavtmeniioned Placet, 
nalwithflanding the Multitude ef Market- People that went along 
ia the fame Way, and of Travellers that bad oecajias ta erafi it. 
And wheti the Bltod- Hound came to the chief Mariel-Toiun, h* 
fajftd through the Streets, wiehtut raking notice of any of tht 
People there, and left sat till he had gone ta the Houfe, wbert 
tht Man ht fought rejied himfelf, and found him in an uppe^ 
Ktcm, to the wonder of ihoft that fcllowed him. Boyl. de- 
tcrm, Nat. of Effluv. Chap. 4. 

((If) There are many Stories told of the Craft of the Tex, 
to compafs bis Prey ; of which Ol. Magnus hath many fuch» 
as, feigningthc barking of a Ds^, to catch Prey near Houfes; 
feigning himfelf dead, to catch fuch Animals as come to 
teed upon him; laying his Tail on a Wafp-Nett, and then 
tubbing it hard againft a Tree, and then eating the Wafps 
io killed: Ridding himfelf of Fleai, by gradually going in- 
10 Water, with a Lock of Wool in his Mouth, and fo driv- 
ing the Fleas up into it, and then leaving it m the Waters 
By catching Crab-Fiih with his Tail, winch he faith he him- 
— 'as an Eye-Witnefs of; Vidi cr ego in Scopulis Korve- 
tiav-ulpom, inter ritpes immijfi caudi in aquas, plurei edtutrf 
C^afrtr, ac dimum dcvtfATt. OV, Mi^" ^^''^> V.>4« c. "iq.iva- 
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for it under Ground, out of Sight, in mooriOi Pla- 
ces, in Mud and Dirt (kkk) j and others dig and 
delve for it, both above (///), and under the Sur- 
face of the drier Lands {mmm}\ And how curious 
and well dcGgncd a Provifion is it of particular 
large Neivcs in fuch Creatures, adapted to that ef- 
pecml Service! 

What an admirable Faculty is that of many A- 
nimals, to difcover their Prey at vaft Diitancesi 
fome by their Smell fome Miles off («««) j and 
fooie by their Iharp and piercing Sight, aloft in 



But Plia'y'i fibulous Story of the Hytna out-does ihcHB 
Relations of (he F>x, Sirmiiuim humanum inter fajltiritm fid- 
buia tjfimntart, ncmcitijHi alrcuJHi addifcire, quern tT/se4tHm 
feris Ucirit. litrn Vomiiiottem hom'mii imiiari ad foUiuttadtt 
C»nis quoi invadat. Plin. Nat. Hill. 1. 8. c. 30. 

(tH) Tbis do Ducts, Waodeacks , and many other Fowls, 
which feck iheir Food in dirty, moorifh Places. For which 
Service they h«ve very remarkable Nerves reaching to the 
end of their Bills. Of wliich fee Book Vll. Chap. i. Nile (e). 

{Ill) Swim, and other Animals that dig, hare their Nofet 
made more tendinous, callous, nnd flrotig for this Service, 
than others that do not dig. They are alio edged with a pro- 
per, tough Border, for penettating and lifting up the Earth; 
and their Noltrils are placed well, and their Smell is very ac- 
curate, to dilcover whatfoevcr theypurfuc hy digging. 

{mmm) The Molt, as its Habitation is dilfercnt Irom that 
of other Animals, lb hath its Organs in every refped curinufly 
adapted to that way of Life; particularly its Nofe made 
ilurp, and (lender, but withal tendinous and ftrong.c*. But 
what is very remarkable, it hath fuch Nerves reaching to the 
end of its Nofe and Lips, as Ducks, lyc, have, mentioned 
above in Noti [ki-k). Which Pair of Nerves 1 obferved to be 
much larger in this Animal than any other Nerves proceed- 
ing out of its Brain. 

(nun) Predacious Creatures, as Wolf;, Foxis, cc. will dif- 
cover Prey at great Dillances; fo will Dogs and Ra-jtns dif- 
cover Carrion a great way off by their Smell. And if (as 
the Sttperililious imagine) the laftef flying over and haunt- 
ing Houfes be a fign of Death, ij^ Bi^i^oubt from fome ca- 
daverous Smell, tbofe Ravens (D^^M9t in the Air by their 
accurate Smell, which is emitted ftbifi thofe difeafcd Bodief, 
^luch haiein tbem the f tiactples of a fpccdf Dcu^ 
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the Air, or at other great Diftances {ood) \ An In* 
itance of the latter of which GOD himfclf giveth, 
(Jobx\yAyi.z-j^ 28, 29.J in thelnftinftof the Eagle: 
Doth the Eagle mount up at thy Command^ and make 
her Nejl on high ? She dwelleth and abideth on the 
Rock^ upon the Crag of the Rock^ and the Jirong 
Place (ppp) . From thence Jhe feeketh her Prey^ and 
her Eyes behold afar off. What a commodious Pro- 
vifion hath the Contriver of Nature made for Ani* 
mals, that arc neceflitated to cHmb for their Foodj 
not only in the Srrufture of their Legs and Feet, 
and in the Strength of their "Tendons and Mufcles, 
ading in that particular Office {qqq) 5 but alfo in 
the peculiar Strufture of the principal Parts, aft- 
ing in the Acquefl of their Food (rrr)I What a 

Provi* 



i^ooo) Thus HaivkiTiW^ Kites on Land, znd Gulls and other 
Birds that prey upon the Waters, can at a great Height in 
the Air fee Micej httle Birds and Infeds on the Earth, and 
fmall Fifhes, shrimps^ z^c. m the Waters, which they will 
dart down upon, and take. 

{ppf>) Mr. Ray gives a good Account of the Nidification of 
the Chryfaetos Cauda annulo alba cwcia. Hujus Nidus Ann. 
166'^. in fylvofis prope D^riuentiam^ is.c. inventus eft ^ bactllis 
feu ziirgis Lgncis ^randuni^us comi-ojitus, quorum altera extre- 
mitas rupis cujuldam cmlni7itiAj altera duabus Betulis innitC'^ 
batury — lirat Nidus qiiadratus, duas ul/ias latus. — Ineo pullus 
unicuSf adjacentibus ca.iaveribus unius aini^ unius leporis, C7* 
triuinGrygalljru77i pullorum. Synopf. Method. Avium, p. 6. 
i\nd not only Lav->bs ^ Hares y and Grygalli , but Sir Robert 
Stbhald tells \\s, they vvill feize Kids and Favjnsy yea, and 
Children too: Of which he hath this Story of an Ea^le in 
one of the Orcades Iflands, §l[C£ Infantulum u?7ius anni pan* 
v's involtitujn urripuit ( qnejn Alater teffellas uftibiles pro igne 
allatura 7nG7nento tempons depofuerat in loco Houton-Hed^/Vi^^ 
eumque deport ajje per 4 mdliana pajjii'um ad Hoiam ; qua re ex 
tnatris cjuLttibiis cognita, quatuor viri illuc in navicular pro" 
feili funtj ^ fcientes ubi Nidus eifet, infantulum ilUfum CT* in- 
tattum d'jprehenderunt. Prod. Nat. Hilt. Scot. 1. 3. p. 2. p. 14. 

{qqq) See in Book VII. Chap, I. Note [I), the Charaderi- 
fticks of the Wood- Pecker-kind: 

(rrr) The Contrivance of the Legs, Feet and Nails [of the 
Opoiriim] feems very advantagio^s to this Animal in climbing 

TrO 
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ProviGon alfo is that in nocturnal Birds and Beafts, 
in the peculiar Strudure of iheir Eye iff/)-, (and wc 
may perhaps add the Accuracy of their Smell too) 
■whereby they are enabled to difcover their Food in 
the Dark? But among all the Inftances we have of 
Daiural Inftinft, thofc Inftinfts, and efpecial Pro- 
vifions made to fupply the Neceflities of Helplets 
Animals, do in a particular. Manner demonilratc 
the great Creator's Care. Of which 1 ihall give 
two Inllanccs. 

1. The Provifion made for young Creatures. 
That 2t(j{>t;, that natural Affcdlon, ib connatural 
to all, or molt Creatures towards their Young (/r/), 
what an admirable Doble Principle is it, implant- 
ed 



Trii ( which ll dolh very nimlly) for preying upon Birds. But 
that which is moll lingular )n This Animal, is Die Stiuifturc oi 
its Tail, lo enable i[ to hang on Boughs. The Spines, or 

NQoki in the middle of ihi under Jide ef the Vcttebr* ff 

th' Tj;' ; are a. ■wonderful Fiect of future's Meehdnifm. Tht 
firfl three Vertebrae had noae of thtfi SpiBes, bat la all the refi 

thty wtre ta be obfer-ued. — ■ Thiy were pUcid jnfi jit tb« 

^rlicnUlitn efeach Jtynt, and i» the middle fnm the Sides. -^ 
tor the perfcrming this O0ce [of hanging by thcTail] naihiMg, 
I think, eould be more advantagioHfly contrived. Fer Tvhta the 
TaiI is twirled er ■a.'tund about « Suck, this Hook of the Spinae 
ttfilj [ttfiams the Wti^ht, and ihire is but little labour of the 
Muftlei required, only enough for bowing or croakmg the TtU. 
This, and more to the fame purpofe, fee in Dr. Tyjin's A- 
nat. of the opejf. in Phil. Tranf N". 139. 

(//■/) See before Chap. z. iHote (t). {aa), (ib). 

i'") §l!*'d dicam t^uaatus ataor icfliarum fit in edacandit 
fUftodiindifqHe lis, qu* proereaviriiit, fifqat ad trtmjintrn, dum 
fofmt feipja dtfcndtre? And having inllanccd in fomc Ani- 
mils, where this Care is not neceiraty, and accordingly is 
not employed, he goes on. Jam Gallint, avefque reliqii4, 
cr quietum requiritnt ad pariindum locutn, o" cubilia fibi, m- 
iiofque eonftruunl, eofque qiiam ^ojfunt molUffwii fuijlernunt, 
itt quam faidiime ova fer-veniur. Ex quibui pulhs c'ttm excln- 
Jtrint, ita luentur, Ht oy fennis foveant, nt frigore l*dantur, 
(jT ft eft caltr, « fiile ft el^enaiH. Cic iz Nat. Dcor. i. i. 
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cd in them by the wife Creator? By Means of 
vhich, with what AUcrity do they tranfa(9: their 
parental Miniftry? With what Care do they Durfc 
up their Young} think no Pains too great to be 
taken for them , no Dangers (»««) too great to 
be ventured upon for their Guard and Securi- 
ty ? How carefully will they lead th^tn about in 
places of Safety, carry them into Places of Retreat 
snd Security > yea, lome of them admit them in- 
to their own Bowels (www)? How will they ca- 

refs 



To this natural Care of Parcnl-Animalj to ilieir young, 
wc mayidd tlie RcturD! made by the young of fome towards 
the old ones. Plmj faith of Rats, Ginirorti fnai fejfti ft- 
ntHA, alunt infigni pittaii. Nat. Hiit. 1. S. c. 57- So CrantSt 
he faith, Gtrntncum ftnifUm invicim educanl. L. 10. c, 13. 

Thi* St. Amtraji takerbiome of in tin Haxatmran , and 
Ol. Ma[»U! after him, Dtpefid pairh artus, ftr langiviim fini' 
tlutit flumii nudaiei cirtumfiam Joboics fennU preftiii f^vti, 
— '■ '- mlUtitio cibo pafc'it, qaanda ttiam ipfa nature rtfarM 
iiifpendia, ut h'me mdt ftnem fuiltvanlti, fuhro alarum ftt- 
HTum ad voUadttm txerceani, c/ <» prili'inti ufus difueta mimbrM 
reditcani. For which Rcafon ihia Bird is denominated Pia. 
Vid. Ol. Mug. Hijl. I, 19. c. 14. 

Hereto may be added alfo the conjugal Zriiyi of the lit- 
tle green ^tbiopian Parrel, which Mr. Ray dei"crihes from 
Cinfms. Famtlitt (cntfcentts (quod valdi netabile ) vix tdtrt 
vehhant, niji cibitm jam i mart carfium, valiijHandmm frp- 
lobe ritenium. tr qaafi coHam re/lro /«» txciptnnt, ui Ctlmm- 
lariim pulli a matrt all fnUni, Synopf. Meth. Av. p. 31. 

(((««) The raoft timid Animals, that at other Times ab- 
fcond, or haliily fly from the Face of Man, Dogs, vc- will, 
for the fake of their young, expofe themfelves. Thus a- 
mong Fowls, Hewiwill affault, itifleadof fly from fuch as med- 
dle with their Brood. So Partridgii , before their young 
cm fly, will drop frequently down, tiril at IcITer, and then 
at greater Diflances, to dodge and draw oS Dogs from put- 
fuiitg Hieir young. 

{wvjw) The Opajfam hath a curious Bag on purpofc foitbc 
fccurTng ird carrying about her young. There are beloBg* 
ing 10 this Bag two Bones fnot to be met with in any oiher 
Skeietonl and four Pair of Mufcles; and foraefay iheTeiti 
}ie ibaeia alfo, Dr. T-}(«'', Anat. of the Ofc/T- in P^'i- 
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refi them with their afFcdionate Notes, lull and 

2uicc them with their tender parental Voice, put 
'ood into their Mouths, fuckle them, cheriih and 
keep them warm, teuch them to pick, and eat, 
and gather Food tor themfelves \ and, in a word, 
perform the whole Part of fo many Nurfes, de- 
puted by the Sovereign Lord and Prefervcr of the 
World, to help fucb young and (hiftlcfs Creatures, 
till they arc come to that Maturity, as to be able to 
fhift for themfelves ? 

And as for other Animals (particularly Infcds, 
whole Sire is partly the Sun, and who(e numerous 
OfF-fpring would be too great for their Parent- Ani- 
maKs Care and Proviiion) thefe are fo generated, as 
to need none of their Care, by Reafon they arrive 
immediately to their 'ha<k/«, their perfedfc, adult 
State, and are able to fhift for themfelves. But 
yet, thus far their parental Ii^tinft (equivalent to 
the moft rational Care and Fore-fight) doth ex- 
tend, that the old ones do not wildly drop their 
Bggs and Sperm any where, at all Adventures, but 
io cautioufly repofit ir in fuch commodious Places 
(fomein the Waters, fome on Flefti, feme on Plants 
proper and agreeable to chcir Species {9cxx)s and 
fome fliutup agreeable Food in their Nclh, partly 
for Incubation, partly for Food {yyy)^) that their 
young in their jlurelia^ or Nympha State, may find 
fufficient and agreeable Food to brio!^ them up, till 
they arrive to their Maturity. 

Thus far the Parental Inllinft and Care. 



Tranf. N<>. 239. where he alfo, from oppian^ mentions the 
J>og'Fi]h ^ that upon any Storm or Danger, receives the 
young Ones into her Belly, which come out again when the 
Fright is over. So alfo the Sqteatina and Glaucns^ the fame 
Author faith,' have the fame Care for their young, but re- 
ceive them into different Receptacles. 
(xxx) See Book WW, Chap. 6, 

{yyy) Sec chap, i-^. Note {c). 

p ^«X 
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Next wc may obfcrvc no Icfs in the young 
thcmfclvcs, cfpccially in thofe of the irrational A- 
nimals. Forafmuch as the Parent- Animal is not 
able to bear them about, to cloath them, and to 
dandle them, as Man doth \ how admirably hath 
the Creator contrived their State, that thofe poor 
young Creatures can foon walk about, and with 
the little Helps of their Dam, ihift for, and help 
themfclves ? How naturally do they hunt for their 
Teat, fuck, pick (zzz), and take in their proper 
pood ? 

But for the young of Man, their Parents Rca- 
fon, joined with natural AfFe£):ion, being fufficient 
to help, to nurfe, to feed, and to cloath them^ 
therefore they are born helplefs, and arc more ab- 
folutely than other Creatures, caft upon their Pa- 
rents Care {aaaa). A manifelt A£fcand Deiignation 
of the Divine Providence. 

2. The other Inllance I promifed, is the Provi- 
fion made for the Prefervation of fuch Animals as 
arc fomctimes dellitutc of Food, or in Danger of 
being fo. The Winter is a very inconvenient, im- 
proper Scafon, to afford either Food or Excrcife 
to Infefts, and many other Animals. When the 



(zz.z.) There is manifeftly a fuperintending Providence in 
this CaIc, that fomc Animals are able to fuck as foon as ever 
they are born, and that they will naturally hunt for the 
Teat before they are quite gotten out of the Sccundines, and 
parted from the Navel-String, as I havefeen. But for Chick- 
ensy and other young Birds, they not being able immediately 
to pick till they arc llronger, have a notable Provilion made 
for fuch a Time, by a part of the Yolk of the Hgg being 
inclofed in their Belly, a little before their Excluiion or 
Hatching, which fervcs for their Nourifliment, till they arc 
grown Itrong enough to pick up Meat. V'td. Bock Vli. Chaf.4, 
Note {a). 

{aaaa.) Slut [Infantes] de ope noftra ac de divina mifencof 
dia fius mertntur^ qui in primo ftatim nativitatis Jua ortu plo' 
rantes ac flentes, ml aliud faciunt quam deprecantur. Cypr. 
Up. Sid Fid. 
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flowry Fields are diverted of their Gaiety ; >x^hcn 
the fertile Trees and Plants arc ftripp'd of their 
Fruits, and the Air, inftead of being warmed with 
the cherifhing Beams of the Sun, is chilled with 
rigid Froft j what would become of fuch Amwials 
as are impatient of Cold? What Food could be 
found by fuch as are fubfifted by the Summer- Fruits? 
But to obviate all this Evil, to ftive off the Deftruc- 
tion and Extirpation of divers Species of Animals, 
the infinitely wife Preferver of the World hath as 
wifely ordered the matter ; that, in the firll Place, 
fuch as are impatient of Cold, (hould have fuch a 
fpecial Strufturcof their Body, particularly of their 
Hearts, and Circulation of their Blood {bbbb)^ as 
during that Scafon, not to fuffcr any waftc of their 
Body, and confequently not to need any Recruits 5 
but that they Ihould be able to live in a kind of 
fleepy, middle State, in their Places of fafe Re- 
treat, until the warm Sun revives both them and 
their Food together. 

The next Provifion is for fuch as can bear the 
Cold, but would want Food then 5 and that is in 
feme by a long Patience of Hunger [cccc)^ in others 

by 



iffhhy) I might name here fome of the Species of Birds, 
r the whole Tribe almolt of Infeds, and fome among other 
Tribes, that are able to fubiift for many Months without 
Food, and fome without Refpiration too , or very little ; 
But it may fufl5cc to inilance only in the LAnd-Tortoife^ of 
the StruAurc of whofe Heart and Lungs : See Book VL Chap, j, 
2^w« {by 

(cccc) Intdiam diutiffime tolerat Lttpus, ut o* alU omnU cat* 
nivora, licet vorac'tjftma ; magna unq!i£ naturd provident'tA ; 
qmgnlam efca mu fem^tr in fromptu eft. Ray'^ Synopf. Quadr. 

p. 174. 

To the long Abftincnce mentioned of Brute- Animals, I 
hope the Reader will excufe me if I add one or two Inftanccs 
of extraordinary Abftinencc among Men. One MArcfeaTav 
lor^ born in I)^rbyjh/re, by a Blow on lYvt ^^cVl i<i\\ vcvxo V^Oa. 
J Fraautha of Appetite, that ft\c lou^ Vvx\\c ^\i^iwi'Wiiic% 
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by their notable Inllin6t in laying up Food before* 
lund againll the approaching Winter {dddd). Of 
this many entertaining Examples may be given S 
particularly \vc may, at the proper Sealbn, obferve 
not only the littl: Treafurcs and Holes well-ftock- 
cd with timely Provilions, but large Fields (^^^tf) 
here and there throughout bcfpread with confide* 

rablc 



but fomc Drops with a Feather, from ChnftmAs j66t. for 
thirteen Months, and flcpt but httle too all the Time. Sec Dr, 
Sampfjn's Account thereof in Ephem. Germ. T. 3. Oh/, 173. 

To this wc may add the Calc of S. Chilton^ of Tinjbury^ 
near Bath^ who in the Years i<^>93, 1696, and 97, flept di« 
vers Weeks togcihcr. And although he would fom^times, 
in a very odd manner, take Suitenance, yet would lie a lung 
Time without any, or with veiy little, and all without any 
considerable Decay. See P/jU. Tranf. N". 304. 

(lUdd) ThL-y are admirable Inftindls which the Sieur de 
Xeauplau relates of his own Knowledge, of the little Anima!s 
calicrJ liohaq.'fi's in U'rr.t'me, ihey make Vurroughs like Rab- 
bets, and in U doner j;:i*t themfeLvcs up^ and do not come out 

again till April. ihey/rund all the Winter under Ground^ 

eatifi^ zvfjjit tf^L) liiid up in Hummer. — Thofe that are laz.y 
a7nj}:r than^ they Liy en thcr Backs, then lay a great handful 
of dry Herbage upcn their Bodies, &c. then others drag thofg 
Dr./ji'S to the Motuhi of their burroughs, and fo thofe Crea* 
Hires ferve infiead of Barrows, &c. / have often feen thtm 
pradife this, and have had the Curiofity to obferve them whole 

dJajs together. Their Hides are parted like Chambers ; fome 

ferve for Store- HoufL<, others for Burying- Places, Bzc. Their 
Government is nothing inferior to that of Bees, &c They never 
go abroad" without pofting a Centinel upon fome high Ground, to 
give notice to the others whilft they are feeding. As foon as 
the Centinel fees any Body, it /lands upon his Hind- Legs and 
vyhijilcs, Beauplau'j Defcriptton of Ukraine, in Vol. I. of the 
Collection of Voyages, <:^c, 

A hkc inftance of the Northern Galli Sylvefires^ fee in 
Chap. 13. Note {g}. 

' As fur the Scriptural Inftance of the Ant, fee hereafter 
BookVlll. Chap.S' Note (d). 

(eeee) I have in Autumn, not without Pleafure obferved, 

not only the great Sagacity and Diligence of Swine, in hunu 

mg out the Stores of the Field Mice ; but the wonderful Pre- 

caution alfo of thofe little AnimAb, m ViVdvxv^ xi^avt Food be- 
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rable Numbers of the Fruits of the neighbouring 
Trees, laid carefully up in the Earth, and covered 
iafc, by the provident little Animals inhabiting 
thereabouts. And not without Pleafure have I fecn 
and admired the Sagacity of other Animals, hunt- 
ing out thofe fubterraneous Fruits, and pillaging 
the Treafurcs of thofe little provident Creatures. 

And now from this bare cranfient View of this 
Branch of the Great Creator's Providence and Go^* 
verment, relating to the Food of his Creatures, wc 
can conclude no lefs, than that (ince this grand 
Affair hath fuch manifeft Strokes of admirable and 
wife Management, that fince this is dcmonilrated 
throughout all Ages and Places, that therefore ic 
is God's Handy- Work. For how is it poffible that 
fo vaft a World of Animals fhould be fupported, 
fuch a great Variety equally and well fupplicd with 
proper Food, in every Place fit for Habitation, 
without an efpccial Supcrinctndcncy and ?\ laMugc- 
ment, equal to, at leali, thai of the mofl j^rudcnc 
Steward and Houfliolder? Haw Ihould the Crea- 
tures be able to find out their Food when laid up 
in fecret Places? And how fhould they be able to 
gather even a great deal of the common Food, and 
at laft to macerate and digcft it, without peculiar 
Organs adapted to the Service? And what Ids than 
an mfinitcly Wife God could form fuch a Set of 
curious Organs, as we find every Species endowed 
with, for this very Ufe? Organs fo artificially made, 
fo exquifitely fitted up, that the more Ib:dly wq 
furvey them, the more accurately we view them 



forehand againft Winter. In the Time of Acorns falling, I 
have, by means of the /f:-^;, dilcovcicJ, ihat ihe Mice had, 
all over the neighbouring iields, trcafured up un^ic Acorns 
in little Hojes they had fcratched, and in ^vilIch th^y had 
carcfqlly covered up the Acorn. Theie the if*?^: would, 
'Pay aft^i p.iy, hunt out by their Smcil. 



P \ ^^ 
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(even the mcanell of them with our blcft Glafles) 
the Irfs Fault we find in them, and the more we 
admire them : Whereas the beft polilhed, and 
moft cxquifite Works, made by human Art, appear 
through our Glaflbs, as rude and bungling, deform- 
ed and monftrous> and yet we admire them, and 
call them Works of Art and Reafon. And laftly. 
What lefs than Rational and Wile could endow ir- 
rational Animals with various Inftiiffts, equivalent, 
in their fpccial Way, to Reafon it felf? Infomuch 
that fome from thence have abfolutely concluded^ 
that thofe Creatures had fome Glimmerings of Rea- 
fon. But it is manifeftly Inftinft, not Reafon they 
aft by, becaufe we find no varying, but that every 
Species doth naturally purfue at all Times the fame 
Methods and Way, without any Tutorage or Lear- 
ning: Whereas /^<?^/9», without Inftruftion, would 
often vary, and do that by many Methods, which 
InftinSl doth by one alone. But of this more here- 
after. 



CHAP. XII. 

Of the Cloathing of Animals. 

HAving in the foregoing Chapter fomewha| 
largely taken a view of the Infinite Crea- 
tor's Wifdom and Goodnefs towards his Creatures, 
m ordering their Food, I fhall be more brief in this; 
Chapter, in my View of their Cloathing {a)y ano- 



{a) Concerning the Cloathing of Animals, Anftotle obferves. 
That fuch Animals have Hair as go on Feet and are vivipa- 
rous ; and that ftich are covered with a Shell, as go on Feei, 
and are ovifaroHs, Hill, Anim. 1. 3. c. lo. 
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thcr necefTary Appendage of Life , and in which 
we have plain Tokens of the Creator's Art , mani* 
felled in cfaefe two Particulars 3 the Suitablenefs of 
jlnimals Cloatbmg to their Place a?id Occajions ^ and 
the Garniture and Beauty thereof. 
. I. The Cioathing of Animals is fuited to their 
Place of Abode, and Occafions there > a manifeft 
Aft of Deiign and Skill, For if there was a Pof- 
fibility, that Animals could have been accoutred 
any other Way, than by God that made them, it 
mud needs have come to pafs, that their Cioathing 
vrould have been at all Adventures, or all made the 
fame Mode and Way, or fome of it, at Icaft, in- 
convenient and unfuitable. But on the contrary , 
ve find all is curious and complcat, nothing too 
niuch, nothing too little, nothing bungling, no« 
thing but what will bear the Scrutiny of the moft 
exquilite Artill^ yea, and fo far our-do his befl 
Skill, that his moil exquifite Imitations, even of 
the meaneft Hair, Feather, Scale, or Shell, will be 
found only as fo many ugly, ill-made Blunders and 
Botches, when llriftly brought to the Tell of good 
Glaflcs. But we fhall find an Example remarkable 
enough in the prefent Cafe, if we only compare the 
befl: of Cioathing which Man makes for himfelf, 
with that given by the Creator for the Covering of 
the irrational Creatures. Of which it may be faid, 
as our Saviour doth of the Flowers of the Field, 
ikfo/. vi. 2p, That even Solomon^ in all his Glory ^ *was 
mt arrayed like one of thefe. 

But. let us come to Particulars, and conGderthe 
Suitablenefs of the different Method the Creator 
hath taken in the Cioathing of Man, and of the 
irrational Animals, This Pliny {h) pathetically la- 

njerits, 

f^ (^) Ch]Us [Hominis] causo, vldetur cunffa alia gfnui(fe K^- • 
tHra^ m^nd ct* fivd mnctdt mantra tawta [wa wuTiw^i.: Ht 

P 4 tvo-ft 
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niems, and fays^ • // is bard to jaJge^ nobttbet N^ 
ture b^b been a kinder Pannt^ or more truel Sttp^ 
Mother to Man. For, fayshe. Of all Qreaturts^ be 
alone is covered with otber^s Riches^ fmbereas NaUste 
batb given various C loathing to other jinimals^ SbeUs^ 
Hides J Pricklesy Shag^ Brtjiles^ Hair^ Down^ ^illSy 
Scales^ Fleeces 5 and Trees Jhe hath fenced with a Bark 
or two againft the Injuries of Cold and Heat. Only 
poor naked Man^ fays he, is in the Day of his Birtb 
caft into the wide fForld^ to immediate crying and 
f quailing ^ and none of all Creatures be fide s^ fofoon to 
Tears in the very beginning of their Life. 

But here we have a manifcil Demonftratipn of 
the Care and Wifdom of God towards his Crea- 
tures \ that fuch fhould come into the World wkh 
their Bodies ready furniihed and accommodated , 
who had neither Reafon nor Forecaft to contrive, 
nor Parts adapted to the Artifices and Workman- 
fhip of Cloathing } but for Man, he being endow- 
ed with the tranfccnding Faculty of Reafon, and 
thereby made able to help himfelf, by having 



710H fit fails £ffimaret Parens mel'tor hommu ^» trlfiior Np' 
"vcrca fuerlt. Ante omnia unum Animantium cun6lorum atit- 
nis velat of thus . ceteris vane tegumenta tribmt^ tefias^ cgrti^ 
cesy coria, fpinas^ villos^ fetas, pilos, plumam, pennas^ fquA" 
tnast viUera. Truncos etlam arborefaue corttct^ interdum ge- 
fiiinoj k frigoribusy cr calore tutata eft, Hominem tantum nu- 
dupt, V in nudd humo, natali die abjicit ad vagitus ftatim v 
ploratum^ nullumque tot animalium aliud ad lacrymM, t^ ba^s 
frotinta vitA principio. Plin. Nat. Hift. l.'y. Prooem. 

Let Seneca anfwcr this Complaint of Pliny ^ although per- 
haps what he faith might be more properly noted in atiotber 
Place : §l!fifquis es iniquue aftimator fort is humana , togita 
auanta nobis tribuerit Parens nofler, quanta valentiora anima- 
lia fub jugum miferimus^ quanto velociora ajfequamur^ quim 
vihil fit mortale non fub i6it$ noftro pofitum. Tot virtutes acce- 
pimuSf tot artes, animum denique cui nihil non eodem quo int^n* 
dft momento pervmm efty Sideribus velociorem, &C. Sciiccr. 'dc 
Pcnef, 1. 2. c. ip* ' 

I 

V 
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Thoughts to contrive, and withal Hands to effeft, 
and fufficienc Materials (c) afforded him from the 
Skins and Fleeces of Animals, and from various 
Trees and Plants: Man, I fay, having all thjs 
Provifion made for him, therctbre the Creator 

hath 



(r) Mirantur plitrimi quomodo tutc^ v [auc vivant hom'ints 
in norrendis frigorihus plag£ Septeninatialis ; hancqnt Uictn qu^^ 
Jthnem ultra 30 annos audlera7n in Italia^ fnfertlin ah Jijki' 
€fihuSf CT* Indis^ quilfus onerojus videtar vtfiitus j'.w Zcna. tcr- 
rids. ^juibtts refpondetur, '—-''-' Gaudct Indus mtiltipiici plu- 

^fpArum gtnertf magis forfan pro tegumentOj qutif.v neujfitate : 

rurfHS Scytka villofo vejiuu na Jul/ polo A r, ''lie 9 aaziinks 

(ifperrimas hyemes —^-' oppTtuna r(wedia fuc'ditcr adwn/ijfrat 
[Natura], Ligna videlicet tn maxima coptjt^ c^ Iczijfimo pretio, 
t^ dtmatn Peiits diver forum animaliumy tarn J'ylvejiri^ifn quam 
'damefiicorum. Then he gives a Catalogue ot them, and i'aith, 
§luarum omttium expert i pellifices it a ifi^^cniose no-jcrunt mixturnt 
componire^ ut pulcherritnum decorcrn o/Ieudat varietas^ ct- call* 
Aifimumfomentum adjuntia mj/iinrs. Ol. Mag. Hill. 1. 6. c. 20. 

To this Guard againft ihe Cold, namely, of Fire and 
Cloathing; I hope the Reader will ckcuIc me, if I take this 
Opportunity of adding fome ether Dcfenl'atives Nature, (or 
rather the greap Author of Nature,. hr.rh afforded thefe nor- 
thern Regions: Such are their high Mountains, abounding, 
.as OL Magnus faith, through all Farts; ajfo their numerous 
Woods, which befides their Fire, do, with the Mountains, 
ferve as excellent Screens againlt the Cold, piercing Air and 
..Winds, Their prodigious Quantities of Minerals, and Me- 
.tal§, alfo afford Heat, and warm Vapoais, Ilinera feptentrio- 
naitum regionum fat)s multd, magnA^ diverft^ CT' opulent^ fynt^ 
'JTaith the fame curious, and (for his Time,) learned Archbi- 
Jliop, /. 6. c, I, and in oilier Places. And for the WarmiU 
they affbrdi the Volcano'^ 0; ih^le Parts are an Evidence; as 
gre alfo their terrible Thunder ar.d Lightning, which are ob- 
''£crv*d to be the moil fcvere and mifchievous in their metal- 
. jine Mountains, in which large Herds of Cattle are foraeiimes 
'dcftroy'd; the Rpcks fo rent and fliatter'd, that new Veins of 
Si\yer v.c ^.thereby difcover'd ;. and a troublefome Kind of 
'Quinfic IS ptoduc'd in their Throats, by the Itench, and poi- 
^pous Najiire of the fulphureous Vapours, which they dif- 
Iblvc, by drinlcing warm Beer and Butter together, a§ OUiis 
iclls us in the fame Book, Chap. 1 1. 

• To all which Defenfatives, I'lhsl), in t!ie laft r;acc add^ 
the warm Vapours oi their Lakes, (^(ovnc oi \N\i\<\\ ^\t. \\^&- 
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hath wifely made him naked, and left him to fliift 
for himfclf, being fo well able to help himfelf. . 

And a notable Ad this is of the Wifdom of God, 
not only as the more fetting forth his Care and 
Kindneis to them that mofl: needed his Help, tho 
helplefs irrational Animals, and in his not over*-- 
doing his Work^ but alfo as it is moft agreeable to 
the Nature and State of Man (rf), both on natural 
and political Accounts. That Man fhould cloath 
himfelf is moil agreeable to his Nature, particularly 



gioufly large, of 130 Italian Miles in Length, and not much 
Icfs in Breadth;) alfo of their Rivers, cfpecially the Vapours 
which arifc from the Sea. Of which Guard againft feverc 
Cold, we have lately had a convincing Proof in the great 
IBroft^ in 1708, wherein, when England^ Germany, France, 
Denmark; yea, the more fouiherly Regions of Italy ^ Swit^ 
zjrland, and other Parts fuffcr'd feverely, Ireland and Scotland 
felt very little of it, hardly more than in other Winters ; of 
the Particulars of which, having given an Account in the 
Phil. Tranf. M. 324. I (lull thither refer the Reader. But it 
leemJ this is what doth ordinarily befal thofe northern Parts; 
particularly the Ifiands of Orkney, of which the learned Dr. 
Wallace gives this Account : Here the Winters are generally 
more fubjeH to Rain than Snow ; nor doth the Froft and Snoix> 
continue fo long here, as in other Parts of Scotland ; but the 
Wind in the mean Time will often blow very boijleroujly ; and 
it Rains fometimes, not by Drops, but by Spouts of Water, as if 
whole Clouds fell down at once. In the Tear 1680, in th^ 
Month of June, after great Thunder, there fell Flakes of Ic9 
near a Foot thick. Wall. Account of Ork. Chap. i,p. 4. From 
which laft Paflfagc I obferve; That although in thofe Pai-ts, 
the Atmofphere near the Earth be warm, it is exceflivcly 
cold above; fo as to freeze fome of thofe Spouts of Water 
in their Defcent, into fach great, and almoft incredible Maffes 
of Hail. And whence can this Warmth proceed, but frorq 
the Earth, or Sea, emitting Heat fufficient to flave oflf the 
Cold above? Confult Book II. Chap, 5. Note (c). 

(d) Sicut enim ft innata fibi [i. e. Homini] aliqua hahent 
arma, ilia ei fold femper adejfent, it a zy fi art em aliquam N4- 
tura fortitus efj'et, reliquas fan\ non haberet, §ltfia vero ei mt^ 
^us erat omnibus armis, omnihufque artihus uti^ neutrtem «#-> 
rum a naturd iffi propterea datum efi^ Galen, de Uf. Part. 
I 1, C. 4. 
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(among other Things,) as being moft falutary, and 
moft fuicable to his Affairs. For by this Means, 
Man can adapt hU Gloat hing to all Seaibns, to all 
Climates, to this, or to any Biifinefs. He can here- 
by keep himfelf fweet and clean, fence ofF many 
Injuries) but above all, by this Method of Cloath- 
ing, with the natural I'cxcure of his Skin adapted 
to it, it is that grand Means of Heilth, namely, 
infenjible Perfpiration [e) is performed, at lead great- 
ly promoted, without which an human Body would 
be foon over-run with Difeafe. 

In the next Place, there are good political Rea- 
sons for Man's cloathing himfclf, inafmuch as his 
Induftry is hereby cmploy'd in the Exerciks of his 
Art and Ingenuity i his Diligence and Care arc 
exerted in keeping himfelf fwcet, cleanly, and 
neat J many Callings and Ways of Life arife from 
thence, and, (to name no more,) the Ranks and 
Degrees of Men are hereby in fome Mcafure ren- 
dered vifible to others, in the feveral Nations of 
the Earth. 

Thus it is manifeftly beft for Man that he fhould 
cloath himfelf. 



(i) Concerning infenfihU Perfpiration^ Sandloriui chferves. 
That it much exceeds ail the Scnlibie put together. De stat\ 
Mid, jifh. 4. That as much is evacuated by infenjible Per- 
ffifAtion in one Day, as is by Stool in fourteen Days. Par- 
ticularly, that, in a Night's 'rime, about lixtcen Ounces 1$ 
commonly fcnt out by Urine , four Ounces by Stool ; but a- 
bovc forty Ounces by infenfible Perfpirati)ny A| hor. 59. 60. 
That if a Man eats and drinks 8 /. in a Day, 5 /. of it i>: fpcnt 
in infenfible Perfpiration, §. i. Aph. 6. And as to the Ti!nes| 
he faith, Ab ajfumpto cibo 5 horis i / circiter perfpirahilis -—^ 
fxhalare folet, a 54 ad nam 3 /. circiter ; a iia ad it^am vix 
fiUbram$ Aph. 56. 

And a$ to the wonderful Benefits of infenfible Perfpiration^ 
they are abundantly demonftrated by the fame leasncd Perfon, 
^bi fupra ; as alfo by Borelli in his fecond Part, De Mot. Ant- 
tnaL Prop. 168. who faith, Necefaria iji in/enjibilis Tranfpi' 
fatio^ ut vita Animalis confervetur. 



^>s^ 
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But for the poor ihiftlefs Irrationals, it is a' 
prodigious Ad of the great Creator's Indulgence, 
that they are all ready furniihed with fuch Cloath- 
ing, as is proper to their Place and BufineTs if). 
Some covered with Hair (|), fome with Fea^ 

thers 



(/) Animantium vera quanta varietas eft f Quanta ad earn 
n^n vis J ut in fuo qudifue genen ftrmaneantf ^arum mU» 
ffiriii tecLt funt, altA viUis viftitd, aitA /pints hirjnta : fltimdi 
^off alias fquama, wdemtts obdiUlas^ alias ejfe c^rnilftts arfna- 
tatp alias hahere effugia fennarnm. Cic, de Nat. Deor. 1. z, 
c. 47. 

is) From Malpights curious Obfcrvations of the Hair^ I 
Iball note three Things, r. Their Strudlure is fiilulous, or 
tubular; which hath loo.^ been a Doubt among the curioQft 
Jift'ilofum [e/Te PilumJ demonftrant luftratio pdomm ^ caudA 

Cr cqUo liquorum, &c. pruipue fetarum Apri, qu€ patenti^ 

grew ex fifluits compofitionem exhibent. Eft autem di^ut Apri 
f'tlua Cylindricfim corpus qua ft diaphanum "--^ fiftularum aggtrt 
€a»flatum, ^ fpeciem columns flriatA pra fe fert. Components 
fiftuU in gyrum fituatA in apice patentiores redduntur; nam hi" 
ans pilus in geminas dividitur partes, CT* componentes minimA ft- 
ftuU — — liberiores redditA wan'tfcjlanttiry ita ut enumerari 
pojfunt', has autem 10, v* ultra numeravi. 'ExpofitA fiftt$* 

Ia ■ i tulfulojA Cant J o' frequent ibiM tunicvs tranpverfaHfer 
fttftatiSf veluti valvulis pollent. Et quoniam SpinA, in Frina- 
ctis prAcipui, 6cc. nil aliud funt, quam duri v rigidi pili, ideo^ 
&c. And then he defcribes the Hedgehogs Spines, m whidi 
thofe Tubes mapifellly appear; together, with medullary 
Valves and Cells ; not inelegant, which he hath figur'd ia 
X«J^. 16. at the End of his Works. 

That which this fagacious, and not enough to be com- 
mended Obferver, took notice of in the Strudlure of Hair, 
and its Parity to the Spines; I have my fclf obferv'd in fomc 
Meafure to be true, in the Hair of Cats, Rats, Mice, and di- 
vers other Animals; which look very prettily when view'd 
with a good ^licrofcope. The Hair of a Moufe^ (the moft 
tranfparent of any I have view'd,) feems to be one fingle 
tranfparent Tube, with a Pith made up of a fibrous Subftance, 
running in dark Lines; in fome Hairs tranverfly, in others 
fpirally, as in Yig. 14, ij, 16, 17. Thefe darker rpedullary 
Parts, or Lines, I have obferv'd, are no other than fmall Fi- 
bres convolved round, and lying clofer together tjian in othc^f 
iVw of the Hair. They run liovu live Boiioiyi^ to the Top 

■ ■ " ^. 
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tfacrs {b\ fome v^ich Scales, fome with Shells' {i\ 
Ibme only Skin, and fome with firm and ftout Ar* 
mature > all nicely accommodated to the Element 
in which the Creature liveth, and its occafions 
there (k). To ^adrupeds Hair is a commodious 
Cloathingi which, together with the apt Tex- 
ture of their Skin, fitteth them for all Weathers, 
to lie on the Ground, and to do the Offices of 
Man } and the thick and warn^ Furs and Fleeces of 
others, are not only a good Defcnfative againfl: the 
Cold and Wets but alfo a foft Bed to repofe 
themfelves in 5 and to many of them, a comforublc 
covering, to nurfe and cherilh their tender Young, 

And as Hair to Quadrupeds 3 fo Feathers are as 
commodious a Drefs to fuch as fly in the Air, to 
Birds, and fome Infed:s 5 not only a good Guard 
againil Wet and Cold, and a comfortable Cover** 



of the Hair; and I imagine, fcrre to the gentle Evacuation 
of fome Humour out of the Body; perhaps the Hair ferves 
as well for the inftnfibU Ptrf^irat'toa of hairy Animals, as to 
fence againll Cold and Wet. In tig, 14, 16, is reprefented 
the Hair of a Moufe^ as it appears through a fmal^ Magnifier; 
and in Fig. 15, 17, as it appears when view*d with a larger 
Magnifier. 

Upon another Review, I imagine, That although in Fig. 
14, 15, the dark Parts of the Pith feem to be tranfvcrre; that 
they, as well as in the two other Figures, run round in a fcrew- 
like Faftiion. 

{h) See Book VII. Chaf. i. Note (/) (e). 

(i) See Chap. XIV. Note (c). 

(k) It is a Sign fome wife Artift was a Contriver of the 
Cloathing of Animals ; not only as their Cloathing varies, 
as their Way of Living doth ; but alfo bccaufe every Part 
of their Bodies is furnifli'd with proper fuitable Cloath- 
ing. Thus divers Animals, that have their Bodies cover'd 
for the moft Part with fliort, fmooth Hair ; have fome Parts 
left naked, where Hair would be an Annoyance: And fome 
Piirts befet with long Hair ; as the Mane and Tail : An4 
fome with lliff; ftrong Brillles; as about the Nofe: And 
fometimes within the Nofliils; to guard off» or give warn- 
m$ of Annoyances. 
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ing to fuch as hatch and brood their Young \ bat 
alio mod commodious for their Flight. To which 
purpofe they arc nicely and neatly placed mtty 
where on the Body, to give them an eafie Paflage 
through the Air (7), and to aliifl; in the waitrng 
their Body through chat thin Medium. For which 
Service, how curious is their Texture for Lights 
nefs, and withal for Strength?. Hollow and thin 
for Lightnefs, but withal, context and firm fbt 
Strength. And where 'tis necelTary thev fhouyd 
be filled, what a light and flrong medullaTy Sob* 
lla^e is it they are filled with? By wjiich curious 
Contrivances, even the very heavicft Parts made for 
Strength, are fo far from being a Load to the Body, 
that they rather afiid in making it light and buoy* 
ant, and capacitate it for Flight. But for the Vanes, 
the lighted part of the Feather, how curioufly are 
they Wrought with capillary Filaments, neatly in- 
terwoven together {m\ whereby they are not only 
light, but alio iufiiciently clofe and ftrong, to keep 
the Body warm, and guard it againll the Injuries of 
WcAther, and wirhal, to impowcr the Wings, like 
fo many Sails, to make ftrong Impulfes upon the 
Air in their Flight («). Thus curious, thus artifi- 



(/) The Feathers being placed from the Head towards the 
Tail, in clofe and neat Order, and withal preened and dref- 
fed by the Contents of the Oil-Bag, afford as eafie a Paffagc 
through the Air, as a Boat new cleaned and drefled finds in 
its Palfage through the Waters. Whereas, were the Feathers 
placed the contrary, or any other way (as they would have 
been, had they been placed by Chance, or without ^Art) they 
would then have gathered Air, and been a great Eijcumbrancc 
to the Pafl'agc of the Body through the Air. Stt Book VII. 
Chap. I. Note {h). 

(m) In BookVW, chap.x. Note {e). there is a particular Ac- 
count of the Mechanifm of their Vanes, from fome nice Mi- 
crofcopical Obfervations, and therefore I (hall take no farther 
Notice of it here. 

(») Vid. BorsU.de Mot. Animal, Prop. i8i. Vol I. 
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cUU thus commodious is the Cloathing of Beads 
imd Birds: Concerning which, more in proper Place. 
. Afid no lels might I {hew that of Reptiles and 
Fifties {o) to be, if it was convenient to enlarge up- 
on this Branch of the Creator's Works. How well 
adapted are the AnnuVi of fome Reptiles, and the 
Contortions of the Skin of others, not only to fence 
the Body fufiiciently againft outward Injuries > but 
to enable them to creep, to perforate the Earth {f\ 
tad in a word, to perform all the Offices of their 
Reptile State , much better than any other Tegu- 
ment of the Body would do ? And the fame might 
be faid of the Covering of the Inhabitants of the 
Waters, particularly the Shells of fome, which arc 
a ilrong Guard to the tender Body that is within, 
and confident enough with their flower Motion j 
«hd the Scales and Skins of others, affording them 
an eafie and fwift Pafiage through the Waters. But 



(. 



. (») See ^9bk IX. 

(^) Fpr a Sample of this Branch of my Survey , let as 
diule the Tegument oi Earth-worms ^ yi\i\M\i we (hall iiiid 
compleatly adapted to their Way of Lijfe and Motion, being 
made in the mod compleat Manier polFible for tercbraiing 
"the Earth, and creeping where their Occaiions lead thetn. 
For their Body is made throughout of fmali Rings, and thele 
Rings have a z\xx\{i\x% Affaratus of Mufcles, enabling thofe 
Creatures with great Strength to dilate, extend, or contra<5t 
Iheir AnnuViy and whole Body ; thole Annuii alfo are each 
Qf them armed with Imall, lliff, il^arp Beafds^ or Prickles^ 
which they can open, to lay hold on, or fliut upclofe to their 
Body : And laHly,. Under the Skia there lies a fiimy Juice^ 
that they emit, as Occafion is, at certain Perfotations be- 
tween the Annulif to lubricate the Body, and facihtate their 
PalTage into the Earth. By all which Means they are enabled 
with great Speed, Eafe, and Safety, to thiuft and wedge 
JbeQaftpltes imp the Earth; which they could not do, had 
tfaieir Bodies been covered with Hair, Feathers, Scales, or 
fuch like Cloathing of the other Creatures. See more con- 
xexuing tbis Animal* Ba^fk IX. Chaf. x. Uote (a). 
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it may be (ufiicicnt to give only a Hint <^. tkfA 
Things, which more properly bj^long to aoo|(l)(|t^ 
Place. . ' .,n . 

Thus hath the indulgent Creator furaiih^d^tlif; 
vrhole animal World with convenient, {iiitablf. 
Qoathing. 

IL Let us in the next Place take a ihort Vj^^r. 
of the Garniture (q)^ and Beauty thereof. And hcfp 
wc ihall thus far, at leaft, defcry it to be beauUi^ 
ful ; that it is complcat and workman-likcu EiffflL 
the Cloathing of the mod: fordid Animals, thq^ 
that are the leall beautified with Colours, of rff^ 
tfaer whofe Cloathing may rcgrate the Eye (r)% 
yet when we come itritSkly to view them, and A)r 
rioufly condder the nice Mecbanifm of one Part^ 
the admirable Texture of another, add the cxsd^ 
Symmetry of the Whole y we difcern fuch Stfokn 
of inimitable Skill, fuch incomparable CuriofitB| 
that we may fay with Solomon^ Eccl. iii. 1 1. [GodJ 
bath made every "Thing beautiful in his Time. 

But for a farther Demonftration, of the fuper- 
eminent Dexterity of his almighty Hand, he hath 
been pleas'd, as it were on Purpofe, to give fur- 
prizing Beauties to divers Kinds of Animals. What 
radiant Colours are many of them, particularly 
feme Birds and Infcds (/), bedcck'd with ! What 

a prodi- 



(5) AriflotUf in his Hifi. Anim. I 3. <:. 11. names feveral Ri- 
vers, that by being drank of, change the Colour of the Htir. 

(r) For an Example; Let us take the Cloathing of the 
Tortoife and Viper-, becaufe, by an incurious View, it rather 
regratcth, than pleafeth the Eye: But yet, by an accurate 
Survey, we find the Shells of the Former, and the Scales of 
the Latter, to be a curious Piece of Mecbanifm, neatly 
made ; and fo compleacly, and well put, and tack'd together, 
as to exceed any human Compofures : Of the Latter fee more 
in Book IX. Chap, I. N»te ;/). 

(/) It would be cndlefs to enter into the Particulars of the 
beautiful Birds and hifeHs of our European Parts; but efpe- 
cii]ly rhofe inhabiting the Countries between the Tropicks, 
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a prodigious Combination is there often of thefr, 
yea, how nice an Air frequently of meaner Co- 
lours {/}, as CO captivate the Eye of all Beholders, 
and exceed the Dexterity of ihcmoftcxquifitePcn- 
cil to copy ? 

And now, when we thus find a whole World of 
Animais, cloathed in the wifeft Manner, the mod 
fuicabie to the Element in which they live , the 
Place in which they rcfide, and their State and Oc- 
caGons there j when ihofe that arc able to fliift for 
themfclves, are left to their own Difcretion and Di- 
ligence, but the Hclplds well accouter'd and provi- 
ded for} when fuch incomparable Strokes of Arc 
and Worktnanfhip appear in all, and fuch inimitable 
Glories and Beauties in the Cloathing of others j 
who can, without the greateft Obftinacy and Pre- 
judice, deny this to be GOD's Handy-worlt ? The 
gaudy, or even the mcanell Apparel which Mab 
providcth for himfelf, we readily enough own to be 
the Contrivance, the Work of Man: And fhaU 
wc deny the Cloathing of all the Animal World 
bcfides (which infinitely furpaflcth all the Robes of 
earthly Majcfty; ihall we. dare we, deny that) to 
be the Work of any Thing Icfs than of an inSnite, 
intelligent Being, whofe Art and Power arc equal to 
fuch glorious VVork ? 



which arc obferved as much to exceed our Birds in their Co- 
lours, ti ourj do theirs in cbcir Singing. 

(») The U/ryatck, at a Diftance, is a Bird of me«a Colour; 
neither nre indeed iti Colours radunt, orbeauttfu], Ungly 
conlldetcd: But when it is in the Hand wc fee its light and 
datker Colours Ig cutioudy mixed togethei , as to give ihe 
Bird i furprizing Beiuiy. The dme is alfo obfctvabk iaml- 
n]r Inicds, piiticulariy of the PhaUn* kind. 
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CHAP. XIII. 



Of the Houfes and Habitation of Animals. 

HAving in the laft Chapter, as briefly. as well J 
could, furvcyed the Cloatbtng of Animals, I 
fhall in this take a View of their Houfes^ Nefis.^ 
their Cells and Habitations '^ another Thing no lels 
neccflary to their Well-being than the laffj and. .in 
which the Great Creator hath likewife fignalizeii 
his Care and Skill, by giving Animals an architec- 
tonick Faculty, to build themfclves convenient Pla- 
ces of Retirement, in which to repofe and fecure 
thcmfelves, and to nurfe up their Young. 

And here, as before, we may confider the cafe of 
Man, and that of the irrational Animals. Man hav- 
ing (as I faid) the Gift of Reafon and Underftand- 
ing, is able to fliift for himfelf, to contrive and 
buifd, as his Pleafure leads him, and his Abilities 
will admit of. From the n^eaneft Huts and Cot* 
tages, he can creft himfelf (lately Buildings, bedeck 
them with exquifite Arcs of Architefture, Painting, 
and other Garniture, ennoble them, and render them 
delightful with plcafant Gardens, Fountains, Ave- 
nues, and what not ? For Man therefore the Crea- 
tor hath abundantly provided in this refpeft, by 
giving him an Ability to help himfelf. And a wiic 
Provifion this is, inalmuch as it is an excellent £x- 
ercife of the Wit, the Ingenuity, the Induftry and 
Care of Man. 

But fince Ingenuity, without Materials, would 
be fruitlefs, the Materials therefore which the Cre- 
ator hath provided the World with, for this very 
Service of Building , defcrvcs our Notice. The 

great 
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great Varieties of Trees ( « ) , Earth , Stones and 
Plants, anfwering every Occafion and Purpofe of 
Man for this Ufe, in all Ages and Places all the 
World over, is a great Aft of the Creator's Good- 
ne(si as manifefting, that (ince he has left Man to 
fhift for himfelP, it fhould not be without fufficient 
Help to enabje him to do fo, if he would but make 
ufe of them, and the Scnfe and Reafon which God 
hath given him. 

Thus fufficient Provifion is made for the Habita- 
tion of Man. 

And no lefs fhall we find is made for the reft of 
the Creatures 5 who although they want the Pow- 
er of Reafofi to vary their Methods, and cannot 
add to , or diminilh from , or any way make Im- 
provements upon their natural Way 5 yet we find 
that natural Inftinft, which the Creator's infinite 
Underttanding hath imprinted in them, to be abun* 
dantly fufficient, nay, in all Probability, the very 
beft or only Method they can take, or that can be 
invented for the refpeftive Ufe and Purpofe of each 
peculiar Species of Animals (^). If fome Crea^ 
tares make their Nefts in Houfcs, fome in Tre«, 



{d) — Bant utile lignum 

Ndvigns PlnoSf domlbus Ctdrofque, Cuprejfofque .• 
nine radios trivere Rotis, hinc tymfana flaujlris 
Agrlcola^ C?* pandas ratibus pofuen carinas. 
Viminibus Sallces foetundd^ frondibus Ulmi ; 
At Myrtus validis haftilibuSy v* bona bell'a, 
CBrnus ; Ityraos Taxi ton^uentitr in areus. 
Hic Tilia leves, aut forno rafile Buxum, 
If on for fn am accipiunt, ferroquo cavantur aeutp : 
Necnon tr tomntum undam levis innatat Alnus 
Mijfa Pado : necnon cr apos txamirid condunt 
Ccrticibufqui cavis, vitiofaque Jlicis alveo. 

Virg. Georg. 1 1, carm. 441. 

{ii) See Chaf. 15. and Si^okYllL Chaf. 6; 
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Ibinc in Shrubs, fome in the Earth (c)\ fon 
Stone, tbtnc in the Waters, (bmc here, and Ibrf^ 
there, or have none at all j yti "wc find, that that 
place, that Method of Nidification doth abundant- 
ly ant'u-cf the Creanires Ufe and Occafions. TTlCy 
can thcrr fufficicntly and well repofc, and fcciire 
dicrofclvcs, lay, afid breed up ihcir Young. Wft 
sre lb far tVpm tJifcoveiing any Inconvenience lb 
any of their relpeftive Ways, from perceiving an^ 
L^s bcfal the Species, any decay, any perifliirig 
of their Young i that in all Probability, 6h me 



I * (0 Miny of the yifp*-lchn»umttits are remarkable enough 
To» IheiV ^fldln^:ation and Htovilioii tor ihcir Young. Thofc 
thit build In Ltrtli (v^'bo cbmmoniy have golden and black 
Rings roiind their Alvi) having lined the Iiitie Celh, they 
bavc pcrfOTiisd, Jay therein (heir Eggs, and then carry tnti» 
Ibcm Maggots trom ihe Leaves of Trees, and fcil ibcin up 
dofc and neatly. And another Sil/ninmon, more of the Vt- 
fid ihan MHlca-lthniHwon Kind (having a little Sting in iu 
Tail, of a bltck Colour) gave me the PIcaruie, one Sumroer> 
Of feeing it build its Nclt in a little Hole in my Study-Win- 
dow. This Cell was copied about with aa odoriferous, rcfi- 
lioUs Gum, colleiled, I luf^ofe, from Tome Fir-Trecs neat; 
after which it laid two Eggs (,1 think the Number was) and 
then carried in divers Maggots, fome bigger than it felf. 
Thefe it very r^gacioufly feated clofc up into the Ndt, leaving 
them there doabtiefs, partly toafLll the Incubation; andafipc- 
ciaUy for Food to the future Young when hatched. 

Of thii Artifice of ihefc uhniHmaui, Anftaiii himretf takes 
Notice, (but i hclieve he was fcarce aware of the Eggs fealc.d 
up with the Spiders). 'Oi ^ X^itu ijc'-iCfitut tti^iifi,&.c. 
Jls ((• :ht Vefpx, ntHtd Ichneumones, ( Ufi thtn athm) ihty 
kill Spiders, and curry ihtm iiut ihttr Hetti, and havm%ft*l~ 
*d ihcm i^ vrilh Diri, ihiy ihtrim batch, and fredute theff..^ 
tht fami K'mi- Hill. An im. 1,;. cio. 

To what haih been faid about ihefc Uhntumtn Wa/ps. .1 
(hall add one Obfcrvation more, concerning the providential 
Sirudurc of their Mouth in every ot their Tribes, fk. their 
Jaws arc not only very ftrong, but nicely fixed, curved ^i 
fliccd far Kuawibg and faaprng. thofc compleaUiltk-.H^^t 
tticy puforatcin £afil). Wood. y» iaSioa«itl'el& < 
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'i^pntrary, in that particular Way they bcner thrive, 
are more Iccure, and bcucr able to ihif't for, and 
hcjlp thcmfelvcs. If, for Inftance, foracBcalh make 
to thcmfelvcs no Habitation, but lie abroid in tb« 
open Air, and theve proJuce their Young ; in thii 
cafe we find there is no need it ftiould'be oiheii- 
wife, by Kcafon they are cither taken care of by 
Man(</), or in do Danger, as other Creatures^ 
from Abroad, If others repofite ihiir Young in 
|^olcs (») »rid Dens, and fccure themfdvcs alfi 
therein, it is, becaufe fuch Guard, liich Security U 
wanting, their Lives being fought either by th« 
Hoftiiity of Man, or to fatisfic the Appetite of ra- 
pacious Creatures (/). If among Birds, Ibme build 
their Nelh clofe, fomc open, fome with this, fome 
with another Material, fomc in Houfts, lomc in 
Trees, fome on the Ground (g), fome on Rocks 
»nd Cragj on high (of which God himfel^ hath 
^ivcn 



(rf) Tuilj having fpoken of the Ore of fome -Aniroali ta- 
wiidi then Young, b/ which they arc nurfed and brougSt 
up, faith, Acctdit tti»m Ad nannHlhrum .tnimxnt'tHMt ^ ti- 
TH-m rtritm ^uas fern %'ignil, ctHferv^tiatiem, &■' fali'tnii A<v 
tniimm tlutm faUriia tr itHifinlia. Niini malit v pftii/les, (y- 
flirfei fmii, i^itt fiat friKuralii/ne hominitm Jalvi ejft nan fpf- 
fnitt. Cic. <ic N»l. Dcot. 1. i. c. ;i. 

ft) Prov, xxi. i6. Tht Cenlis art bur a ftthh Tvll^, jet m^kt 
ihiy thiir Houfi! in the Reiki. 
1/3 S«MB(f (i). 

it) It IS 1 notiblf Inflinfl whii-h ol M»[nui tel1( of the 
CM^i Syhifirti m hi! Northern Country, lo fccure ttietrf- 
felves agafnft the Cold and Storms of the Winter. Ciim ni~ 
litt infiar coU'iitm ttrrt fufirficicm ubi^ue csoftnujit, ramefjut 
^triormt» diuti?is dipnmuni VT tondtnfant, etttes frutfits Bt"f ' 
'(« arbaris- — ^ — sn furmit I'np Pifeni tiorant. v glHtiunt in- 
'■^tfitt; idqut tunia avidtian , at quantilale. Hi rrfUiuot 
'ytptfwr Mta tcrftrf mtjui Afpartai. Dr'mdt fdriilit apmnibnt 
fijr imtr meifi'r nf^ium taiitt mmirtwnf. prrfsrtm t" i}a». 
ftbr. Manit. ^uaait nivtt ui lurlinti, fjftitmff, -a«l (itn}tf- 
ftffti giavf/m* * m/Him dtjttBduvi. Cuw^u* ("jtvi* I«i". 
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Ahd fo amongche'Inftft^iM Ref^tiie^Mds^rtf ^bttStf 
repofitc th^ir Egb or^ YcAitig in die Ktivthptldiivt (b^ 
Wood, 'fod^ in Stent; fcf^ 6h 6r» Kind HfWiiisti 

fonie on another, fomein «iirttiand'<fi4*y^ai5e4'^fti^ 
in the Water and moift Places^ and ibme^ idtbeir^ 
o^i^ Bodies only, asfhaAl t^ihrv7niA'{A'0))erPhWfef 
in all thefe Cafdi it is in all Probi^iKcy^'tth^ beftwr^ 
only Method the Anitnatcan take for the'H^tcbJhj^^ 
aJdfl Produaion of its Yottog, for their Stt^AHes^ 
Safety, or- fome other main ' Point 6£itK4ir'Befe^ 
or WelUbeing. This is manifeft tobugh *in ma^ 
ny Cafes, and therefore probable in iill.' It'ls 
nfanifeft'thatfuch Animals, for Inftance, as'^brec^ 
in the Waters (as no* bnly Fift, bttt divers I«P 
fe£b, ^and other Land- Animals do) that'd^ir Young 
canftot be batched, fed, or nurfed up' in'^ny dfhfer 
Element.' It is ii^amfeft al% that Idftdfs, wbftli 
iiy ; tbdif' Eggs on this, and that,*^«nd the otRcr a- 
greeablc T^ree, or Plant, or in Flefh, (^c. that it is 
by that Means their Young are fed and nurfcd up. 
And it is little to be doubted alfo, but that thefe 
Matrixes 'may much conduce to the Maturation and 
Prodirftion of the Young. And (p in all other the 
like Cafes of Nidification, of Heat or Cold, Wet 
or Dry, Expofed or Open, in all Probability this is 
the befl Method for the Animal's Good, moft falu- 
tary and agreeable to its Nature, moft for its Fecun- 
dity, and the Continuance and Increafe of its Spe- 
cies > to which every Species of Animals is natural- 
ly prompt and inclined. 
Thus admirable is the natural Sagacity and In- 



artis hebdomadis cibo in gutture colledio, egejio, & refumft& nH^ 
vHUt. Vtnatorum canibus non froduntur. "" .■■ ■ §lM0d fi frd" 
fimttuut niyem imminen majorem^ fr^dUio fru^tm^ inrum di* 
vtiraio, Mliud dommlium caftant, in i$qft§ mumnt ufque ad fir 
»fm Mariiit ike. OL Mag. Hift* \. i> c "iv - \ '.': »->ft 
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ftinft ( ^ ) of the irrational Animals in the Conve- 
nience and Method of their Habitations. And no 
le(s is it in the Fabrick of them. Their architeS:o* 
nick Skill, exerted in the Curiofiry and Dexteri- 
ty of their Works, and exceeding the Skill of Man 
to imitate} this, I fay, deferves as much or more 
AdiQiration and Praife, than that of the mofl; ex- 
quifite Artift among Men. For with what inimi- 
table Arc (/) do thefe poor untaught Creatures lay 
a pifrcel of rude and ugly Sticks and Straws, Mo^ 
and Dirt togethier, and form them into commo- 
dious Nefts.^ With what Curiolity do they line 
them within, wind and place every Hair, Feather, 
or Lock of Wool, to guard the tender Bodies of 
tbemfelves and their Young, and to keep them 
warm ? And with what Art and Craft do many 
of them thatch over, and coat their Nefts with- 
out, to dodge and deceive the Eye of Spedtators, 
as well as to guatd and fence againit the Injuries of 
Weather (k) f With what prodigious Subtilty do 
■ fome 



• 

(A) It is a very odd Story (which I rather mention for 
the Reader's Diverfion, than for its Truth) which Dr. Lud. 
4€ Beaufcrt relates, Vir fide dlgnus narravit mihi, quod ckm 
^ fimelf animi granA, nidum avicuU llgno obturaJJ'et^ feque 
ccc/UtAjfetf cufidus videndi^ quid in tali occafione fr^ftaret ; iU 
la cum frufira ftpius tentajfet rofiro illud auferre^ cafus admo" 
dum imfatienSf abiit^ cr fofl aliquod temporis fpatium rever^ 
fa f/f, roftro gerens plantuhnf^ qua obturamento appUcar/i, pan- 
io poftj illud viluti telum eripuit iaHta vi, uf dijperfa impetu 
herbula^ ac occafionem iffi^ ah avicula sjus i^trtutem difcendif 
praripuerif, Colrnop. divina, Sedt. ^. C. i. Had he told us 
what the Plant was, we might have given better Credit to 
this Story, 

(i) Of the Subtilty of Birds in Nidification, fee Piin, Nat. 
IiiJt.L lo, c. 33. ' 

ift) Among tnaoy Inftamres that might be given of this 
Sobtilry^ bArds, and other Creatares^thar of the Ung-taH- * 
fd riiMM/Spdeferref ObfervatioOt 'Who with ^xtvt fs.'^Vnx^^. 
ber Ncft with MQffcs, Hair, and the Wt\i^ ^i ^V\^^\^; '^^^ 

Q 4 ^^"^ 
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foiDC foreign Birds (/J. not only plai and weave the 
fibroiu Pares of Vegetables logcihcr, and curioufly 
tunnel ihcin,aiid com inodiouily Ibim them intoNeftSj 
baEalfo artificially lul'pcnd them on tbc tender Twigit 
of Treei, lo keep ihcm out of the reach of rftpft0r' 
obs Animals ? "'^■ 

And i'o for Infers., thofc little, weak, thofe teii" 
dei- Creatures i yet, what admirable Artills are they 
in thjs Bufiqcfs of Nidification! With what grca; 
Diligence doth the little Bee gather its Combs 
from various Trees (wi) and Flowers, x^t IVafy, 



oot frOrt Ibem when ihey t»kc ihcir Flight fee Bm* VIU. 
Chaf.'^. Kfit (t). with which ihe other Materiils »rc Itrongly 
neil, tiigeilicr. Hiving neatly built, »nd cpvcrci hcc Npii 
^enh tlicCe Mitenals without ; ftie thstchsih it on the top with, 
H!c Mafiut arhrius ramefus , or fuch like bro»d, whitijli 
Mor^, to keep out Riin, and to dodge the Spedntor's Eye; 
)nd within (he lineth it with a great Nunjjet of foft Feithersi 
Jo many, that I confcfs 1 could not but admitc how to fiflajj 
a" Room could hold them, cfpeciilly that they could be Uia 
To dofc and handfomely together, to afford fufficient Room 
for a Bird with fo long » Tail, »nd fo numerous »n Iffuc aj 
this Bird commonly hath, which Mr. Kay faith (Syfcf/, W#- 
thod. Avium, p. 74- ) Ova inter emnei avicuUs niimtrafijfi- 
m* ptnii. See more of the Ncif of this Bird, front Mdr»- 
■L'tnd. in WiUugh. Or^iih. p. 143, 

il) The Ned of the Cuira tangiim', the Illerni i7t'm>r, 
and the ^upujubM, or whatever other f^ame the AmtiiiAtt 
Ifati-Ntjli may he called by, are of this lund. Of whict) 
fee Wiliughhy'i Orniih. Lib. i. Chaf. j. Sil-i. u, 13, AUq. 
Dt. Grttv's Mufcum Reg, Sec. Ptri I. Stii. 4. chap. 4. Thcffl 
Nctls [ have divers Times feen, partjcularly in great Petfo-air 
pn in our H. S, Repofitory, and in the noble and wcll-f«r- 
niAcd Muftum of my often-commended Friend Sir H<tnf 
SUaiu; and at the fame Time I could not but adqire at tbQ 
neat Mechanifm of tfiein, and the Sagacity of the Bird, iq' 
hanging thern on the Twigs pf Trees, to fecurc their £jM 
and Young from the Apts. 

(m) I ttiention Trees, becauft I have fecn But gather (ViV 



Gutri of Fir-Trccs, wtiieh at ihefjiine Timejavc me thg, 

. flcaflicc of lecing theif way of loading their Tbigb* M^CfOff 

f itli i (lerfoiiued with great Att i^ Dcfteijfj. J'. - 
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from folid [n) Timber ! And with what prodigi- 
OILS geometrical Subtiliy do thofe little Animals 
work their Jeep hexagonal Cells, the only proper 
Figure that the bell Maihematician could chufc for 
fuch % Combination of Houles (s) ! With what 
Accuracy do other Infefts perforate the Earth (jj). 
Wood, yea, Stone it fclf {q) \ For which Service, 
the cofpplcat Apparatus of their Momhs (r), and 
Feet {f\ dcferves particiilar Obfcrvation, as hath 

beca 



'-i^') WAffi, « their firft Coming, ^»y be obrerv'il to fre- 
quenl Ports. Boards, and o[her Woo^ ihat jj dry and found; 
bot never any that is rotten. ThcRrthey may be hcaid to 
fcrape and gnaw; and what they To gnaw off, they heip 
clofe together between their Chin and Kore-Lcgs. until they 
h»ve gotten enough for a Butden, which ihey then carry i- 
way in iheir Momhs, to make their Cells with. 

(e) Citcqiar Cells would have been the raoft capacious j 
but this would hy no Means have been a convenient Figure, 
by Rcafon much of the Room would have been laken up by 
Vacancies between the Circles; therefore it was neceflary to 
make Ufc of (ome of the rtiflilinear Figures. Among which 
only three could be of Ufe; of whtch Puf^m Altxandrin. 
thus difcourfcrh ; Cltm ignitr tru fignrt fuai, i^u^ ftr feiffst 
fscam circa idem punSum confifitmem ripUrt fejjiint, Triangu- 
lum feil. ^adratum q^ HixajtitHtti, jifei illam qua tx fliirit'!4 
itajwfii cmjlat fapitnitr iiltiirunt, uifaii fujpicanui «•)*• pit* 
mtltii taptri ijukm unamvit rtliifuartfrn. ^i Jpis ^nuitm Mud. 
t^mliim futd ipjii uliU *fi cogaa/mul. Viz. HixagtaHm ^adra-t 
n <7 Triangi4l« ejft majm & pi-* MilUs taptr* fafft, aimiruHt 
a^uali matirii ia cottJlrtUliencm umufcujufque confump'i. Nis 
vire qui plia fafienlU qudm jipti halirt pra^irmMr, aliqaid tii-, 
^m mugts infigni iavtfiigabimm. Collect &lath. I. j. 

- if) See before titii [t). 
^iq) Sec Chup. II. Niii (fi). 
m-U) Set Chap. M.K«.(y). 

vif) Among many Eiamplcs, the Legs tni Feet of the 
Mth'Criekti, (GrylUidlp^j arc very remarkible. The Fore- 
legs are very brawny and flrorgi »nd the Feet armed each 
with four t]at flrong Claws, together wiih a fmall Lamina. 
witl\ two iMger Claws, and « ihiid wjih two hule Claws i 
Which Lamina is joynted to ilie Bottom of the Foot, to he 
fnendcd, to make the Foot wider, or withdtivjxv V\\\\\u'fti« 
l-ogt. 7i^?i? Ffct arc pUced tq fcrauV (oi^c'w'av fc,ft.«.-N*i»-. 



been, and will, be- hereaftcc obferv'd. And fur- 
ther yeti With what C»rc jnd Neatnefs do moll 
of thofc little ragacipu's Attimals line thofc tbeir 
Houfes within,^ and fcal them up, and fence them, 
■withoyE {t)\ How vdficially will others fold up 
the Leaves of Treo'and plants (ajj others houfc, 
thcmfelves in Sticks' airfrStraws; others glue light 
and floating BoHifs tt^thef (w), and by that Ar- 
tifice make thcmfelvdi -fl6aci% Houfes in the Wa- 
; ters. 



ai.vcU i»downwird, aftpr tbc Manner o! M»Ui ^ccl; and 
Aty'iieVBry like them alfo In Figure. ' ' ' ' ■" 

Somewhat of (his Nattire, *SwtmmtfdMti^"o}Xenii't^'Oit^ 
\ttann5 of the Bphwmtron. . To thii P»rfef*, [to dig their 
Cells,] ih* wifi CriMtor h<ub fHrnipi'i thtm, (faith be,) w«*- 
fifMimttrt. Far, itfijts that their IWBFBrw-Ltp Mriferwut 
ftvuvhat iikt theftof thi »rdi»try Moles, '»r (jiyQotaloi^j - A» 
iMtk,»ifA fffriufti iitm tiiiih two loithy Citth, fimuv^iii* 
tht Shttn of Lobfters, which firue thtm mor* rtMiSiy f* bra 
the Clay. Snammcrdani'i Epncm. Vit. Publilh'd by Dt. T^, 
/on. Chap. 3. 
. (f) See the bcfotc-cited Note (e). 

(j») They are for the moft Part, feme of the PhttUa^' 
Ttiba, which inhabit the tunnelled, convolved Leave), diat 
we meet with on Vegetables in the Spring and Summer,' 
And it is a romewhat wonderful Artifice, how fo fmaRand 
Weak a Creature, as one of thore iiewlf-hatcb'd Miggots^ 
(for doubtlels it is they, not the Parent- Animal, becaiife fl^e 
emits QO Web, nor hith any teftrinc Art,) can be able to cbn- 
volve the ftiibborn Leaf, and then bind it in that neat tovod 
Form, with the Thread or Web it weaves from its own Bo- 
dy; with which it commonly lines the convolved Leaf, audi 
flops up the two Ends, to prevent its own falling out; and 
Earwigs, and other noxious Animals getting in. 

(w) Th? fevcral Sortt of Pbrygama, or Catltwi, in theft 
tiympha, or Maggel-fiaie, thus houfe themfeSvesi one Sort 
in Straws, call'd from dience Siraw-lVemi ; others in two or 
IQOTC Sticks, laid piirallel to one another, creeping at the B<^ 
torn of Brooks; others' with afmallBundleof Pieces of RufteSi 
Duck-weed, Sticks, es-c. :glu'd together, wbere-witb tfiey 
float OB the, Tap, and can row thenifclves therein about VUi 
Waters, with the Help of their Feet: Both iheft arc cajra 
cik^iait,- Divea other Sorts there are, which ^eReiSet 
m»y fee a Samraix^ of, ftdm W. WiUi*^i»t^» vaB«iM^*»*; 
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tCTSj to ^ranfport thcmfclvcs at Plcafurc after their 
Fpod^ or other rieceflary Occafions of Life ! And 
for a Clofc, let us take the fcripturarinftancc of 
the S^pider^ proy. xxx. z8. whiqh is one of the folir 
little Thing5, which, f,t^> yfgur tzySy is exceeding. 
fPlfe : pse Spider tahth hold with her Hahdsy ditd is 
in Kings. Palaces {x). I will not difpute^ the 'frutli 
of pur Englijb Tranflatibn of this Text, but fuppo-^ 
fing the Animal mentionM to be that which \% 
meant J it is manifeft, that the Art of that Species 
of Creatures, in fpinning their various Webs, and 
the Furniture their Bodies afford to that Purpofe, 
arc an excellent Inftind, and Provifjon of Nature, 
fetting forth its glorious Author. 

And 



Infe^i. p. II. together with a good, though very brief Dtf- 
cription of the PapHionateoHs Fly, that comes from the Codr^ 
hait Cadew: It is a notable archite^lonick Faculty, whkh ail 
the Variety of thcfe Animals have, to gather fuch Bodies as 
are fitted for their Purpofe, and then to glue them together ; 
fomc to be heavier than Water, that the Animal may remain 
at the Bottom, where its Food is ; (for which Purpofe they 
ufe Stones, together with Sticks, Rufhes, cp'c.) and fome ta 
be lighter than Water, to float on the Top, and gather its 
Food from thence. Thefe little Houfes look coarfe and 
(hew no great Artifice outwardly ; but are well tunnelled, 
and made within with a hard tough Fade; into which the 
hinder Part of the Maggot is fo fix'd, that it can draw its 
Cell after it any where, without Danger of leaving it behind; 
as alfo thruft its Body out, to reach what it wanteih; or 
withdraw it into its Cell, to guard it againft Harms. 

(x) Having mentioned the Spider, 1 (hall take this Occa- 
fion, (ahhough it be out of the Way,) to give an fnftance of 
the Poyfon of fome of them. Scaliger Excrc, i86. reUtes, 
That in Gafcony, his. Country, there' are Spiders of that liru* 
iency, that if a Man treads ypon them, to crujh them, i^'e^r 
Poyfon will pafs thro^ugh the very Soles of his Shoe. Boyh 'Sub- 
til, of Effluv. c 4. 

Mr, Leewinhoek put a Frog and a Spider together into a 
Glafs, arid having made the spider (ling the Frog divers TimcSj 
the Trag dv'd in about an Hour's Time. Phil. Tranf N^. \.\i,. 
' In the fame Tra^ifatVion, is a cunotks "^lcco^t^x oi \\\t'W-yrw- 
j^iiP'f Sfid^s l^y, «nd gujud xhcit E6S^» •vt'^- ^^^'i ^'^"^^^"^ 



^^ Of Animls Utkitatms. , JBook jy. 

And now from this (hort and tranfiCEt View of 
the architcftonick Faculty of Animals, cfpcciall^ 
Ac Irrationab ; we may cafily perceive forac fUpe-^ 
rlour and wife Being was certainly conccm'd in 
dicir Creation or Original. For, how is it potlj- 
ble that an irrational Creature fhoulJ, with ordina- 
ry and coarfc, or indeed any Materials, be ever a-' 
iMc to perform fuch Works, as exceed even the t" 
aiitation of a rational Creature ? How could tKi? 
jodies of many of them, (particularly the laft mcii- 
tion'djj be fumiih'd with architedive MatcriitSf 



them not fiut of the hindermoft Part of the Body, but aadef. 
ihc upper Pjrt of her Belly, near the Hind-Le|s. cf- ft""© 
there is an Account of the Parts from which they emit th^ir 
Webs, »nil (Jivcrs other Thingi woclli Obfcivauoa, ^ilW 
Cms illuftriiJng the Whole. 

But in F/jU. Jraaf. N". zi. Dr. N<ith. ftirfjx, froni-?. 
Jt(A, and his own Obfervations, thinks Sfidtn not vctiomonv; 
feveral Pcrfons, as well as Birds, fwallowing them without 
Hun: Which 1 my fcif have known in a Pcrfoa of Leai^h 
ing, who was advis'd to take ihem medicinally at iitil, and' 
would at any Time fwallow them, atGrming ihcm to be 
fweet, and well tatted: And not only innocuous, but they 
^e very falutiferous too, in feme of the moH Aubboin Difea- 
fes, if the pleifant Story in Maufftt be true; of a rich Lendan 
Matron, cur'd of a delperaie Tympany, by a certain Debau- 
chee, that hearing of her Cafe, and that Ihe was given ovei 
by the Doiftors, went to hcr, pretending to be a Phyfician, 
and corifidently affirming he would cute her; which fhe being 
wiUrng to believe, agrees with him for fo much Money, on* 
half to be paid down, the other upon Cure. Upon wbicti 
he gives het a Sfider. promifing her Cute in three Dayj. Up- 
on which, (not doubting but that he had poifon'd her, an4 
fearing he might be cilT'd to account io\ it,) he gets out of 
Town as fafi as he could. But inftead of being poilon'd, (be 
foon recovcr'd. After fomc Months, (he Quack geii private* 
ly to Town, when he thought the Buille might he over; 
and enquiiing how his Patient did, was inform'd of her Cure; 
and thereupon viSting her, and making an Eicufe for hi| 
Abfence, he recciv'd his Pay with great Applaufc and Thwkt. 
Meuff. Infill. I. 1. c. 15. 

Having faid fo much of Sfidin, I miglit here add itiM 
F^^t : flijt of this, fee B#ei Vlll. Ciaf. 4. ««« (•) 
\ 
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' Bow could tticy evct difcover them to be in their 

I EJpdics, or know what Ufe to make of them ? We 

f muil therefore neccflarily conclude. That the Ir- 

Irwionals cither have Rcafon and Judgment, ii^t 

lonly Glimmerings thereof, but fome of its fijpo-. 

Iribur A6ts, as Wifdom and Forefight, Difcretioi^ 

^j-t and Caicj or elfe, that ihey are only palfive id. 

Jie Cafe, and afl: by Inftinft, or by the Reafoo of 

rame fuperiour Being imprinted in their Nature, or 

" Tie Way or other, (be it how it will,) congcnisi 

'1 them. That they are Rational, or excel 

I in Arc and Wifdooi, none furely will be fo 

faoliih as to fay ; And therefore we muft conclude, 

j^hat thofe excellent Ends they purfuc, and thax 

idmirable Arc they exert, is none of their own, 

MJt owing to that infinitely wife and cxceltent Be- 

fng, of whom it may be fatd, with reference to 

he irrational, as well as rational Creatures, as it is, 

)f.rov. ii. 6. the Lord givetb H'ifdom\ «ftfi«^:Av; 

)i(Mtb comeib Kno-wUdgt and Underjiaadit^. » ■ natf 
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^■?i.ii(i.t;iC.j.i;_' If I- -'■-• '•■' ■::-.--v ■ L.1B ,>;H0U-JjO, 

'' f .1* .W4nimals SelfiTreJfrvalm^^n jW 

-m' .^.; '. -^ : ■■■■ :^- ' >- >t^'rri.adl 

fUE^&ml Houle^ of Animals) Jet as in this Chap* 
^.tftkS-.a .Qkiice- ^f.-another- cx ce U cn t Pr a v ifiwi^ 
the wife Creator hath ihade for the Good of the - 
<nfiili!'WorWj -anil tMt is, the Methods which all 
Antihals riatiira!!y taSe for their Self-Prefervatton 
WA iSnfet^i And here it is remarkable, (as in the 
Cafcsbefore^' that MMn,- who is cndow'd with Rea- 
fchi'-is~tx>!fn'*ith'otJt Armature, and is deftitutc of 
itfMhy'Pow^rs, Vhich'irratioml Creatures have in a 
miich, higher JDcgree than he, by Reafon he cot 
mtc'bioirelf'AnciS'to'dtifend himfelf, can contrive 
Mctboas^ftr -his own'Guard and Safety, can many 
Ways aitnoy- his Enemy, and (lave off the Harms 
of noxious Creatures. 

But for others, who are deflituce of this fupcr- 
«minent -Faculty; they are fomc Way or other pr(i- 
vided with fumcient Quard (a), proportionate to 
their Place of Abo^?, the Dangers they arc like to 
incur there (^)') ' and tin ft Word, to their greateft 
' Occa- 



(4} Calltttt in l)U funlt' apimatU, fcmntqut ntn fiu m*di 
cammed*, vtritrn &■ htfiutpt advrf*; ntrtiut fit» iila, nirmU 
teeajieaei, fartifqut dijfidemiuio imbiltes. In vtatrt mtlLittfi 
rtiuifijue cutis Creadiio : idtaque fe, ut terrifi, tntrgtnt Bti- 
phini, fuheunttfque alvum iil4 ficant ffiai. Plio. Nat. Htfl. 
I 8, c. IS. 

{b'i Omniitti aftum ejl CtrfHt Antm* mfriimt tsr fteakMii- 
hns : Efitt fortibut ungulis V jitba tfi srnaiMm (tunim -vtlex 
C" fuptrhnm or generefunt tfi animal.) Leant aitttm, utptti «- 
nitnofB V JcToci, dtntibui ty unguAus vulidmn. •■It» tuttpt o* 
,XiiK/-<Jfiff''*'' *^' *"'"' CornuM, hutt txpti Ontti. - m - s^ 
'Ctrv» titttm V. LtferL (timU^ inifn fN» AnimiliiJ -Mfw «m^ 
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Occafions, and Need of Security. Accordingly, 
fome are fufiiciently guarded againft all common 
Dangers, by their natural Cloathing, by their Ar- 
mature of Shells, or fuch like hard, and impregna- 
ble Covering of their Body {c). Others deftitute of 
this Guard, are armed, fome with Horns (rf), fome 
with fharp Quills and Prickles {e)y fome with 

Cl9W«, 



pm^ fed inerme. Timidis enim velocitas^ arma audaclhw co»^ • 
'veniebanf. Homini autem (fap'tens tnim ej h ) mantis 

dtditf inftrumentum ad om7jes artes necejfariumy pact non mi- 
uhs quam belio idoneum, Non igitur indigu'tt Corni^ fibi in^ 
nato ckm vtel'tora Cornibm arma man'tbus^ quandotunqui VO" 
letf pojftt accipere : Etenim Enfis v Hafia majora funt Ar$f^^ 
€7 ad inc'tdendum promptiora. Neque Cornuy neqne Ungu* 

U qulcquam nip cpm'tnks agere pojfunt ; Hominum verb arma e^ 
minus juxta ac cominus agunt : telum quidtm v^ fagttta ma^s 
quam cornua. , Non igitur eft nudm^ neque inerfnis.'"'^^ 

Jed ipfi eft Thorax ferrew^ quandocunque liiet, omnibus CorHs 
di0ciliu6 fauciatu organum. _ Nee Jhorax folum fed .c 

T>omust V MuruSf tr Turris, &c. Galen, dc Uf. Part. 1. i. 
c. 2. 

ic) Shells deferve a Place in this Survey* upon the Ac- 
count of their great Vaiiety ; the curious and uncouth Make 
Of fome, and the beautiful Colours, and pretty . Ornamenu 
of others; but it would be endlefs to defcend to Particu- 
lars. Omitting others, I (hall therefore only take Notice of 
the Tortoifefhell^ by Reafon a great deal of Dexterity ap- 
pears, even in the SimpHcity of that Animal's Skeleton. For^ 
befides that the Shell is a flout Guard to the Body, and af- 
fords a fafe Retreat to the Head, -Legs and Tail, which it 
v^ithdraws within the Shell upon any Danger; beildcs this, I 
ftf, the Shell fupplieth the Place of all the ik)nes in the Bo- 
dy, except thofe of the extreme Parts, the Head and Neck, 
and the four Legs and Tail. So that at firfl Sight, it is fome- 
what furpriiing to fee a compleat Skeleton confilling of fo 
fmali a Number of Bones, and they abundantly fufSdent for 
the Creature's Ufe. 

(d) DtTUe timentur Apri : defendunt cornua Tauros : 
'JpfhiUis Dama quid nifi frdda fumus ? 

Martial. L 13. Epigr. 94. 
^ (r) .^he Bidghdg being an helplefs, flow, and patient Aav- 
flual, is ftccdrdingly guarded with PtieVAe^, ^tv^ 'x^oN«tx c>V 
xiJU^i^^ictf ufia thcm» CUvit icrctrari &b't tcdcs, cr d:tt 



. c 



« \vi iX 



I40 Ofjin'maltStif-'Prffervatm. BooklV. 

CUws, fomc with Stings (/) > fome can fliift and 
change iheir Colours {g) } fomc can make their 
Efcapc by the Help of their Wings, and others by 

the 



ti»di vi/cifM patiwntiffrmi fnilMt, emnis cuUri i/bu fitit ^tmh 
IM flaf^dro 'tfartitHd neiilimtt eaneaqutas. Bortichius in filif. 
de Echino. PmnicHtiini carnefum ampitxthatur Mu/ctilus pt- 
wt rirttiUris, a/tmiraud* fmbritt, laeinitu fau ai pdft, rai^ 
Jam, tapHi, varii txporrigini, (ujm minijltrit Echmitl ft ad 
mrbiirium in crtim eomrahii. Aft, Dan. in BUIio. 
iPt licit diiiici Itfiudint pHHgat acuta, 

Currin Atfefim rntSii Echinui trit. Milt. I. 13. Epig. 86. 
(/) The iViaj of a Waff, or B«, 8;c. is fo pretty a Piece 
of Wort, ih»t It is worth tjking Notice of, fo f»r as ! have 
BOt found others to have fpokcn of it. Others have obfer»'d 
the Sling to be an hollow Tube, with a Bag of Ihatp pene- 
trating Juices, (its Poifon,) joined to the End of it, tvithin 
iheBody of thetV'aj^, which Is, in Stinging, injeAcd into the 
FleO) through the Tube. But there are befidcs this, two fmall, 
fhirp, bearded Spcari, lying within this Tube or Sting, as in 
a Sheath. In a Wafp's Sling, 1 counted eight Beards on the 
Side of each Spear, fomewhat hke the Beards of Filb-books. 
Thefe Spcais in the Sting, or Sheath, he one with its Point 
a little before thai of the other; as is reprefcnicd in I'ti- 11. 
to be ready, (I conceive,) to be RrA darted into the Flclh; 
which being once lix'd, by Means of its foremoll Beard, the 
other then Ittikes in too, and fo they alternately pierce deep- 
er and deeper, their Beards taking more and more hold in 
the Flefli; after which the Sheath or Sting follows, to con- 
vey the Poifon into the Wound. Which, that 11 may pierce 
Ihe Better, it [S drawn into a Point, with a fmall Slit a little 
below that Point, for the two Spears to come out at, B7 
Means of ihu pretty Mechanifm in the Sting, it is, that the 
Sting when oui: of the Body, and patted from it, i; able to 
pierce and fting us: And by Means of the Beards being lodg- 
ed deep in the Fiefli, it comes 10 pafs tlist Btn leave their 
Stings behind iheni, when they are dillurbed before thcjr 
liavc Time 10 withdraw their Spears into their Scabbard. In 
Tig. II. is rcprcfeuted the two Spears as tbcy lie in the Sling. 
In rij. 11. the two Spears ate teptefented when fqneei'd out 
of the Sting, or the Scabbard ; in which Latter, Fig. A e i, is 
the Sling, e d, and b «. the two bearded Speats thrull out. 

(f) The Camclhn 11 fufficicntly fjm'd on this Account, 
BeSdes which, Pliny tells us of a Beaft as big as an Ox, call* 
.«tf ibe TitrMAn, that when he ^le&^elVi, iL^xxmei \bA Cototit 
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the Su'ittnefs of their F/:et ; fome can fcrecn them- 
felves by diving in the Waters, others by tinging 
atid diibrdcring the Wnlers (/jJ, can mafce their El- 
capci and lomi can guard their Bodies, even in 
the. very Flames, by the Ejedtion of the Juice of 
their Bodies (;) i and fome by their accurate Smell, 
Sigbl or Hearing, can forefee Dangeis [k) ; o- 
" - >- thtts 



P^ 



oTVn" ^/j." and Ctlentn nmnium fmihum, arborum, fiorum, 
tactrilmaue rtddii, in quiimi lartl mttueni, idcajut rar'o cafiiur. 
Pfin. I. 8. c. 34. 

How true this is, there may be fome Reafon to doubt ; 
but if any Trmh be m the Siory, it may be from the Ani- 
mil's chufing fueh Company, or Places, as are agreeable to 
irj Colour; As I have lecn in divers CaurpiSan, and other 
Tnfefts, who I believe were not able to change their Colonr, 
from one Colour lo another; yet I have conllanily obferv'd, 
do ^tx themfeives to fuch Things as are of the fame Colour ; 
by which Means they dodge the Speflator's Eye. Thus the 
Caterpillar that feeds on Elder, I have more than once feen, 
fo cunningly adhering to the fmall Branches of the fame Co- 
lour, that it might be eafily miflakcn for a fmali Stick, cren 
by a careful View. So a liige green Caterpillar,^ that feeds 
on Buckthorn, and divers others. To which 1 may add thff 
prodigious Sagacity of the Uhammia Flits, that make the 
Ktrmti, (for of that Tribe alt the Kermei I ever faw was;) 
how artificially they not only inclofe their Eggs within that 
gummy Skin, or Shell ; but alfo fo well humour che Colour 
of the Wood they adhere to, by various Streaks and Co- 
lours, that it is not cafie to dillinguLlh them from the Wood 
it fclf. 

(h) Ciitira milum V vim, fuis fe armU qutqat Stfcndh. 
Cermbm Tauri, Afri dtitiibHt, merfit ttonii, alit fiigi fe, slit 
Bceuliaiiane tHtantur: airamenii ifiifiein Sfpit, isrport Torfi- 
diset. Multt iiiam ttifegfantet odarie intalerdlili fxiiiate di- 
ftliunt. etc. de Nat. Dcor. I. i. c. jo. 

(«) A Knight call'd Comini at Rome, call a SaUmander in- 
to the File, which prefcnily fwcll'd, and then vomited Slotc 
of thick flimf Matter, which put om the Coals; to which 
the Salamander prefctitly tetir'd, putting them our agjin in 
the fame Manner, as foon as they re-kindled, and by ih!s 
Means fav'd it felf from the Force of the Fire for the Space 
of two Hours: After which it livd nine Months. Vid. Phi- 
Inf. TranftH. N'. II. in Lowtt. AiriJg. VM. i, p. Bitf. 

(*) Pliny gives an lalhncc in each, L. 10, t. (nj. Aof*; 
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thers by their natural Craft, can prevent or cfcape 
them (/)5 others bv their Uncouth Noife (w); 
by the horrid Afpeo:, and ugly Gefticulations of 
their Body (n) $ and fome even by the Power of 
their Excrements, and their Scink {o\ can annoy 



tldriUs ctrnunt [quam homines ;] Vultuns fagacius odardntMr : 
li^uidiiis Aud'mnt TalfA obrutd terrdy tarn denfo Atqui furdo na- 
tUTA eltmento, 

(/) The Doubling of the Han^ before (he goes to Form^ 
thereby to dodge and deceive the Dogs^ although a viilgar 
Obfervation, is a notable Inilind for an Animal, lefs fam'd 
for Cunning than the Fox^ and fome others. 

{m) It is natural for many Quadrupeds, Birds and Serpents, 
not only to put on a torvous angry AfpeA, when in Dan- 
ger ; but alfo to fnarl, hifs, or by fome other Noife deter 
their Adverfary« 

(») The lyhx^ or IVryneck, although a Bird of very beau- 
tiful Feathers, and confequently far enough off from being a- 
ny way terrible ; yet being in Danger, hath fuch odd Con- 
tortions of its Neck, and l^otions of its Head, that I remem- 
ber have fcar'd me, when I was a Boy, from taking their 
Neds, or touching the Bird; daring no more to venture my 
Hand into their Holes, than if a Serpent had lodged in it. 

(o) Bonaftis tuetur fe calclbus CT* ftercore^ quod ab f§ quater- 
nis pajftbus [trium jugeiiim longitudinc. PUn, Nat. Hift, L 8. 
r. 15.) cjaculatur, quod f^pe ccmbHrit adeo ut deglabrentur ca- 
nes. Ray'j Synopl. QuaJr. p. 71. 

Cafnelus Veruvlanus Clapta dtciui nemintm offendit^ fed m't- 
ro a.lmodnm in^cnin fe ab tliatd TJindicat injuria^ nim'trum vo- 
mit u 'vel cihi, vcl humor'n in vexantem retrorfum cum imfetu 
ejaculate, ob protcnfam colli longitudinein, id. ib. p. 146. 

Tzquicfatl (Anglicc Squnck Praef. and one that I faw they 
call'd a Stonck,) Cum quis earn infe6latur, fundit cum ventris 
crepitu halitum f-kitidiffimum : quin ipfa tota teterrimum exha- 
Ut ndorem, o" urifia fiercufqne efl foatidiffimum^ atque adeo fe- 
Jishniy ut nihil (it re per ire in no fir or be, cui in hac re poffit 
ccinparari : quo fit, ut in periculo conjlituta, urinam CT' f^ces ad 
8 pluriumve pajf'num intervallum ejiciat, hoc mode fe ab omni- 
bus vindicans injuriis, ac 'vejles inficiens maculis luteis indtUbi^ 
libt4s, cf nunquam fatis perfpirante odore : alias innoxium Ani- 
mal cduleque, hac fola rat tone horrendtjftmum. Id. ib. p. l8l. 

Si Accipiter Ardeam in fublimi molefiat^ fiercore immiffo in 
fcnnas ejus, eas putrefcere facit : uti Solinus ftribit de Bonafo, 
S<c It a CT- Lupus unnam fpargit in perfequentem, Ol. Mag. 
Hifi. 1. ip. c. 14. 

tlvcvt 
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their Enemy, and fecurc themfclves; and againfi: 
fome {p\ the divine Providence it felf hath provi- 
ded a Guard. 

By fuch Shifts and Means as thefe, a lufEcient 
Guard is miniftred to every Species of Animals, in 
its proper rcfpe£live Place; abundantly enough to 
fecure the Species from Deftruftion, and to keep 
up that Balance, which I have formerly ihcw'd, is 
in the World among every, and all the Species of 
Animals > but yet not enough to fecure Individuals, 
from becoming a Prey to Man,, or to other Crea- 
tures, as their Neceflities (rf Life require. To 
which Purpofe, the natural Sagacity and Craft of 
the one intrappin^ {q\ and captivating, being in 
fome Meafure equivalent to that of the other in e* 
vading, is as excellent a Means for the maintaining 
the one, as preferving the other 3 and if well con- 
fider*d, argues the Contrivance of the infinitely wi(e 
Creator and Preferver of the World. 



{p) Thus againft the Crocodile, which can catch its Prey 
only before it, not on one Side. So the Sharks of which take 
my often-commended Friend Sir Hans Shanes Obfervation: 
It hath this f articular to it^ with fome others of its own Triho ; 
that the Mouth is in its under Part^ fo that it muft turn th§ 
Belly upwards to Prey, And was it not for that Time it is in 
turnings in which the purfud Fljhes efcape, there would be no- 
thing that could avoid it ; for it is very quick in Swimmings 
and hath a vaft Strength^ with the largeft Swallow of any Fljhf 
and is very devouring, Sloane'f Voyage to Jamaica, p. 13. 

{q) Sec Chap, II. Note (ill). 
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CHAP. XV. 
Of the Generation of Animals. 

THere remains now only one Thing more of the 
ten Things in common to Animals, and that 
is what relates to their Generation (^), and Confer* 

vation 



(a) spontaneous Gintration^ is .a. DoArinc fo generally cx- 
plodedy that I- (hall not undertake'.nc Difproof of it. It is fa 
evident, that all Animals, yea, Vegetables too, owe their 
FroduAion to Parent- Animals and Vegetables ; that I have of- 
ten admir'd at the Sloath and Prejudices of the ancient Philo- 
fophers, in fo eafily taking upon Triiil the Arifioteiian^ or ra- 
ther, the JEg'jptian Dodrine of equivocal Generation ; that when 
they faw Flies, Frogs and Lice, for Inftance, to be Male and 
Female, and accordingly to ingender, lay Kggs, cfc. they 
could ever imagine any of thefe Creatures (hould be fpontane- 
oufly produced, efpecially in fo romantick a Manner, as in 
the Clouds ; as they particularly thought Frogs were, and that 
they dropp'd down in Showers of Rain. For an Anfwer to 
this Cafe of Frogs y I ftiall refer to a Relation of my own, 
which my late moft ingenious, and learned Friend, the great 
Mr. Ray^ rcqiieftcd of me, and was pleas'd to publifti in his 
h\\ Edinon of his IVif.lom of God mantfefled^ See. f, 36J. 

But feme will yet aflcrt tlic Raining of Frogs; among 
which ilie envious Dr. Plot is foniewhat of this Opinion ; tell- 
ing us of Yrogs found on the Leads of the Lord Afions Gatc- 
houfe, at Tixal in Snijfordjlure, which he thinks by fome fuch 
Means came tliere; as alio on the Bowling-Grcen, frequently 
after a Shower of Rain. Plot's Htft. Staff, c. i. ^. 47. 

But wc may take a Judgment of this, and an Hundred fach 
like Reports, to be met with in conlidejable Authors, from 
other the like Reporis that have been better inquir'd into. In 
a Scarcity in sHefia, a mighty Rumour was fpread of its rain- 
ing Millet-Seed; but the Matter being inquir'd into, 'twas 
found to be only the Seeds of the Ivy-leaved Speedzvell, or 
fmaU Henbit, growing in the Place in great Plenty. Epb, 
Germ. A?i. 3. Obf. 40. So in the ArchipelagOy it was thought 
A(hes were rain'd, Ships being cover'd therewith at a hun- 
dred Leagues Diftance; but in all Probability, it was from an 
Eruption of Vefuvius, that then happen'd. About Warminfter 
in JV/l/s, 'twas reported it raind wheat ; but a curious Ob* 
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fcrver, Mr. Cole^ found it to be only Ivy-Berries^ blown thi- 
ther in a confidcrablc Quantity by a Tempell. In the Year 
1696, at Cranftead near Wrotham in Kent^ a Pafture- Field 
was ovcr-lpread with' little young Whitings^ fuppos'd to fall 
from the Clouds, in a'Tempeft of Thunder and Rain; but 
doubtleis they were brought thither with Waters from the 
Sea by the Tempeft. See the before-commended Mr. Lowtfi, 
Abridge Philof, Tranf. Vol, 2. p. 143, 144. 

Neither needeth it feem.ttrange, that Ajhes^ Ivy-Berries^ 
fmall Fsfljes, or young FrogSy (which yet may have ibme o- 
Iher Conveyance,) (hould be thus tranfpor4:ed by tempeftuous 
Winds, conlidering to what Dilhnce» and in what Quantities 
the Sea-\yacers were carry 'd by the Great-Stcrm, Nov. 26. 
1703, of which an ingenious Friend fent me thefe AccQunts 
from Lewes in Sujfex^ vi2. That a Phyfician travelling foon af- 
ter the Storm, to Tifehurft, twenty Miles from the Hea^ 06 he 
rode along plucked fome Tops of Hedges^ and chening them, 
found them Salt : That fome Grnpes hanging on the Vines at 
Lewes were fo too. That Mr. William Ton 'Re6lor of Ripe, 
found the Twigs in his Garden Salt the Monday after the Stcrm; 
and others objervd the fame a Week after. That the Grafs ef 
the "Downs about Lewes, uasfo Salt, that the Shsep would not 
feed till Hunger compelled them : And that the Miller of Ber- 
wick, (three Miles from the Sea,) attempting with his Man to 
fecure his Mill, were fo wafh'd with Flaflies of Sea-Water, like 
the Breakings of Waves againft the Rocks, that they were id- 
mo ft ftr angled therewith, and forced to give over their Attempt. 

I call'd this Dodlrine of equiv/)cal Generation, an JEgypti^ 
Bo^rine; becaufc probably it had its Rife in ^gypt^ l6 falve 
the Hypothefis, of the Produdion of Men, and other Ani- 
mals, out of the Earth, by the Help of the Sun's Heat. To 
prove which, the Egyptians, (as Diod, Sicul. faith,) produce 
this Obfervaticn, That about Thebes, when the Earth is moift- 
ned by the Nile, by the Intenfe Heat of the Sun, an itmumera^ 
ble Number of Mice do fpring out. From whence he infers. 
That all Kinds of Animals, might as well at firll come like- 
wife out of the Earth. And from thefe the learned Bifhop 
Stillingflest thinks other Writers, as Ovid, Mela, Pliny, &c, 
have, without examining its Truth, taken up the fame Hy- 
pothefis. V, Stillingfieet's Orig. Sacr, Part 2. Book I. Chap. r. 

The before-commended Dr. Harris, from the Obfervati- 
ons of Dr. Harvey, Sr. Malpighi, Dr. de Graaf, and Mr. Leew- 
enhoeck, infers three Things concerning Generation as highly 
probable, x. That Animalii are ex Animalculo. 2. That the 
Animalcules are originally in femine Marium, 8c non in Foe- 
minis. 3. That they can never come forward, or be formed in- 
to Animals of the refpeSlive Kind, without the Ova in Foexewx- 
nis. His Proofs and Illuftrations> fee utvitx >ii^''^^^^ ^^^t- 
ra/hn, in his Lex, Techn. V^l. t, .,^ a* 
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vation of their Species {b\ by that Means. It 
would not be feemly to advance far in this admi- 
rable Work of God 5 neither (hall I at all infift up- 
on that of Man for the fame Reafon. And as for 
the Irrationals {c\ I fhall confine my felf to thefe 
five Matters. 

I. Their natural Sagacity in chufing the fitted 
Places to repofite their Eggs and Young. 

II. The fitted Times and Scafons they make ufe 
of for their Generation. 

III. The due and ftated Number of their Young. 

IV. Their Diligence and earneft Concern in their 
Breeding up. 

V. Their Faculty of Feeding them, and their 
Art and Sagacity exerted therein. 

I. The natural Sagacity of irrational Animals, in 
chufing the fitted Places to repofite their Eggs and 
Young. Of this 1 have given larger Hints alrea- 
dy than I needed to have done, when I fpake of the 
Architefture {d) of Animals, intending then to have 
wholly pafs'd by this Bufinefs of Generation: I ihall 
therefore now only fupcradd a few other Indances, 
the more to illuftiate this Matter.. 

It hath been already fliewn, and will hereafter {e) 
farther appear, that the Places in which the fc- 
veral Species of Animals lay up their Eggs, and 



{l) At certe Natura, fi fieri potuijfety maxhTte optajfet fuum 
cfificium ejfe immortale : quod cum per materiam non lictret 
(nam quod . ex came efl compofitum, incorruptiblle eJfe non 

poteft) fuhfid'ium quod potuit iffi ad immortalitanm eft facrica" 
ta, fapientis cujufdam urh'ts conditor'n exemph, &c. Nam mi- 
rabilem quandam rationem invenlty qucmodo in demortui ani- 
malts locum, novum aliud fufficiat, Galcn. dc Ufu Part. 1. 14. 
C. 12. 

(c) Animantia Bruta Ohftetricibus non indigent, in edendo 
Partu, cum indita Nature vi UmbtUcus feiffum occludat, 01. 
Rudbeck in Blafii Anat. Felis. 

(d) Chap. 13. 

{f) JBook Will Chap. 6, 
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Young) aie the beft for that Purpofe; Waters (/') 
for oney Ftcfli for anotlier i Holes in Wood {g\ 
Earth) or Stone (b)^ for oiheiss and Nells for O' 
thersj and we (hall find, that fo ardent is the Pro- 
penGiy of all Animals, even of the meancft Infcfts, 
ro get a fit Place for the Propagaiion of their 
Young } that, as will hereafter appear, there is 
fcnrce any Thing [bat efcapeth the Inqueft of thofc 
littlff fubtile Creatures. But befides all this, there 
are two or three Things more obfcrvable, which 
plainly argue the Inrtin£l of foine fupcrior ration 
nai Being. As, 

I. The complcac and neat Order which many 
Creatures obfeivc in laying up their Seed, or Eggs, 
in proper RepoIiEories; Of which 1 ftiall fpeak m 
iioother Place (>). 



UliWX 



(/)f The Bphemrran, as it is an iinufual and fpeciil InHancc 
of the Brevity of Life; fo I [ake 10 be a wondsiful Indmce 
of ths fpecial Care and Providence of God, in. ibc Conleiva- 
(ton of (he Species of ihiil Ammat. For, j. As an Animal, 
wbofe Li/e is de^eTmin'd in abom fiwe or fi* Houis Tinw. 
(VII.. from abou[ fix io the Evenitig, tiUaboui eleven a (Jiock 
ai Nighl,) needs no Food; fo neilher dotli ihp.£/>A*ffK"''J« fai, 
sfter il is become a Fiy. 1. As to lis Gcncraiion ; m ihofe 
five Hour* of its Life, it performs ihji, and ill other ncccl- 
.r»ry Offices of Life: Fot in t4ie Beginjiing of iis Life, jt 
(heds iiiCoar ; ardthat beingdone, and ilie poor hnle Animal 
thereby rcnder'd light and 'Ssi'c. it Ipends ihc reft of its llwr* 
Time in fiiihng over Uie Waters, and at the fame Tunc ihe 
Female droppcth her Egg on the Waters, and ilie Mile iits 
Sperm on tliem 10 iraptegnate thtm- Tlicfe Eggs are Ipiead 
about by the Waters; defcend to the Ooiiom by tbeii own 
Gravity ; and ate hitch'd by the Warmth of ihe Sun, into-'ii- 
t!e Worms, which make themfclvci CMei in the Clay,, ami 
feed on the faire without any Need of parental Care, t'.i/ 
Bpt/tm. visa, tranJlaied by Dr. Tyfin ftotn Swatominiart, ^f^ 
slfo Baok Vm. Chuf. C. Kou (r). 

{g) See Chap. 13. N«i (c), and £<idA,V'11I. Ch»p. C. 

{h) TbtWfrpii in cbap. it. No/r ^linbrccd in the Hvk'i 
they gtiaw in Stone, as macifeA froiu tbeir ■hsS^ teiKid 
therein. . ■ \ 

. if) See3fpkWin.Chap.6. lA»s*{<(i^. 
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z. The fuitable Apparatus in every Creature's 
Body, for the laying-up its Eggs, Scco, or Young, 
ID their propei Place. It wuuld be as endlcfs as 
needlefs to nurne all Particulars, and i hercforc 20 In- 
ftance or two of the Infcft-Tiibt may fcrve for a 
Specimen in this Place, till I cjme to other Parti- 
culars. Thus lnfc£ts, who have neiiherFcec adapt- 
ed to fcratcb, nor Nofcatodig, n-.jr can make arti- 
ficial Nells to lay up their Young ; yet what t- 
bundant Amends is there made them, in the Power 
they have either to extend the Abdomen (*J, aod 
there- 



(t) Many, if not moft Flics, efpecially ihofe of t!ie:Fi»/6- 
Fi>-kind, have a Faculty uf exceniling iheit t/r«fy£i« , aad 
ihcreby are enabled to thruft their Eggs into coDVcnient 
Holet, and Receptacles for ihejr Young, in Flefli.' and whit- 
evcr clfc they Fly-hiow. But none more rcmirkablc than the 
Htrf'-Fly, called by Ptnmui, m MoHJftt, (p, 61) %%tkiSf^, 
i.e. Curvicauda, and the IVhame or Burrtl-Fly, which is vex- 
atit)U! to Horfes in Summer, ngt by Dinging tbcm, but only 
ky their bombylious Noifc, or tickling them in fticking their 
Nits, or Eggs on the Hair ; which they do in a vtry dex- 
terous Manner, by thrulling out their Urefygia, bending them 
up. and by gentle, flight Touches, fticking the Egg* to the 
Hait of the Leg5, Shoulders, and Necks, commonly of Hor- 
fis ; fo that Horfes which go abroad, and are feldom drcffed, 
«:e foniewhit difcoloutcd by the numsrous Nits adhering to 
ilielr Hair. 

Having mentioned fo much of the Genetalion of this In- 
fed, although it be a little out of the Way, I hope I fliall 
be cxcufed for taking Notice of the long-tailed Maggot, 
which i$ the Produfl of thefe Nits or Eggs, called by Or, Plat, 
Eruca gUhra, [or tather EuU ScAhra, it fhoitld be] caudaia 
aiuatico-trberta, it being found by him in the Water of an 
hollow Tree, but I have found it in Ditches. 5»w-PitJ, Holes 
of Water in the High-way , and fuch-likc Places where the 
Waters arc molt (till and foul. This MaggoE 1 menrion, as 
being a fingular and remarkable Work of God, iiot fo much 
for its being fo utterly unlike as it is to its Parent £«<-<hke- 
Fly, as for the wife Provifion made for it by Us long Tail; 
which is fo joynted at certain Diftances from ibe Body, n 
t'nt ii can be withdrawn, 01 (heathed, one Part within ano- 
lier, to whit Length the Maggot ^\6itwV, toM^itsaJ^MtJ 
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thereby reach the commodious Places they could 
not otherwife come at \ or elfe they have fome acu« 
leous Part or Inftrument to terebrate, and make 
Way for their Eggs into the Root (/), Trunk (»), 

Fruit 



to reach the Bottom of very (hallow, or deeper Waters, as it 
hath Occafion, for the gathering of Food. At the end of 
this tapering is a Ramification ot lihnlU^ or fmall Hairs re- 
prefcnting, when fpread, a Star; with the help of which, 
ff read out on the top of the Waters, it is enabled to hang 
making by that means a fmall Depreffion or Concavity on 
the Surface of the Water. In the midtt of this Star, I ima- 
gine the Maggot takes in Air, there being a Perforation, 
which with a Microfcope I could perceive to be open, and 
by the Star to be guarded againfl the Incurfion of the 
Water. 

(/) The Excrefcences on the Root of Cahhagts^ Turmfs^ 
and divers other Plants, have always a Maggot in them ; but 
what the Animal is that thus makes its way to the Root un- 
der Ground, whether Ichneumon^ PhaUna, Scarab, or Scolo^ 
fsndra, 1 could never difcover, being not able to bring them to 
any thing in Boxes. 

(m) I prcfume they are only of the Ichntumon-Fly^kind, 
that have their Generation in the Trunks of Vegetables. In 
Malpighi de Gallis, Fig, 6i. is a good Cut of the gouty Ex- 
crefcences , or rather Tumours of the Briar-Stalk .• From 
which proceeds a fmall black Ichneumon- Vl'^^ with red Legt ^ 
black, fmooth jointed Antenns. ; pretty large Thorax ; and 
fhort, round Belly, of the Shape of an Heart. It leapeth as 
a Flea, The Male, (as in. other Infeds,) is leiTer than the Fe- 
male, and very vcnereous, in fpite of Danger, getting upon 
the Female, whom they beat and tickle with their Breeches 
and Horns, to excite them^o a Coit, * 

Another Example of the Generation in the Trunks of Ve- 
getables, (hall be from the Papers of my often-commended 
Friend Mr. Ray, which are in my Hands, and that is an Ob- 
fervation of the ingenious Dr. Nath, Wood : I have (faid he; 
lately obferved many Eggs in the common Rujh. One fort are 
little tranffarent EggSy in Shafe fome what like a Pear, or Re- 
tort, lying within the Skin, upon, or in the Medulla, juft a- 
gainft a broi^niflj Spot on the out- fide of the Rtiflj ; 2vhich is ap- 
parently the Creatrix of the Wound made by the Fly, when fhf 
puts her Eggs there. Another Kind is much longer^ ani not [o 
tn^nffarent, of a long oval, or ratl^vr c^VmdrUal 'totTn\ 5^>-> 
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Fnnc t\ Lfav-? ; , t^j :h* render BxA of Vc- 
srrsbks f • cr f-T.e -xhfr tiich rarioos and (ccure 
Mcthcxi ihry ire n^tr iiiViratc or". To which wc 
BUN jdi^ 

2. The r.irjril Pci/cn ;, Dr uhat can I call 
it: which r.i-y c: =i::': r: :h- Creatures, laftin- 
teairi, hive, :- ji::.'; ihe Gerniiaarion of fuch 
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/y Set £/.••: VII!. C'...-.'. S. ::. >.:;; -'»>::. 



Ohap. XV. of Anhnais. x ji 

Balls, Cafes, and other commodious Rcpofitories, 
as are an admirable Lodgment to the Eggs and 
Young; that particiihrly affift in the Incubation 
and Hatching the Young, and then afford them 
fufficient Food and Nourilhmcnt in all their A^w- 
fha-State^ in which they need Food •> and are af- 
terwards commodious Houfes and Beds for them in 
their Jiirelia-State^ till ihcy arc able to break Pri- 
fon,.fly abroad, and (hift for thcmfelves. But this 
(hall be taken Notice of, when I come to treat of 
Infects. 

II. As ii rational Animals chufe the fitted Place, 
fo alfo the fitteft Times and Seafons for their Gene- 
ration. Some indeed are indifferent to all Times, 
but others make ufeof peculiar Seafons (r), Thofe, 
for Inftance, whofe Piovifions are ready at all Sea- 
fons, or who arc under the Tuition of Man, pro- 
duce their Young without any great regard to Heat 
or Cold, Wet or Dry, Summer or Winter. But 
others, whofe Provifions arc peculiar, and only to 
be met with at certain Seafons of the Year, or who, 
by their Migration and Change of Place, are tied 
up to certain Seafons •, thefe (as if endowed with a 
natural Care and ForeGght of what fhall happen) 
do accordingly lay, hatch and nurfe up their Young 
in the moll proper Seafons of all the Year for their 
Purpofej as in Spring, or Summer, the Times of 
Plenty of Provifions, the Times of Warmth for 
Incubation, and the moll proper Seafons to breed 
up their Young, till they are able to fliift for thcm- 
felves, and can range about for Food, and fcek 
Places of Retreat and Safety, by flying long Flights 
as well as their Progenitors , and palling into far 



vroiStj r cuvjvuo-^)iv C-v tt; scrx^1.:^»Tri ci-^cc. Arill. Hilt. All. 

!. 5. c. 8. ubi plura. 
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dillant Regions, which (when others failj afford 
ihofc hclplcls Creatures tiic Neceflaries of Life. 

III. To the fpecial Scafons, I may add the pecu- 
liar Number of Young produced by the Irrational 
Creatures. Of which I have already taken fomc 
Notice, when I fpakc of the Balance of Ani- 
mals (/). Now, it there was not a great deal 
more than Chance in this Matter, even a wife Go- 
vernment of the Creation, it could never happen 
that every Species of Animals ihould be tied up to 
a certain Rate and Propot'tion of its Increafej the 
moft ufeful would not be the mofl fruitful, and the 
mod pernicious produce the feweft Young, as I 
have obferved it commonly is. Neither would eve- 
ry Species produce fuch a certain Rote as it is on. 
ly able to breed up : But all would be in a confu- 
(ed, huddled State. Inftead of which, on the con- 
trary, we find every Thing in complca: Order j 
the Balance of Genera^ Species and Individuals al- 
ways proportionate and even j the Balance of Sexes 
the faracj moft Creatures tied up to their due 
Stint and Number of Young, without their own 
Power and Choice, and others (particularly of the 
winged (0 Kind) producing their due Number at 



(/) Mr. Ray alkdgcs good Reafotw to conclude, tha al- 
though Birds hive not an eiaftPowet of numbering, yet, thVt ' 
they have of diftingmlliing many from few, and knowi'ng 
when they come near lo a cetUin Number; and thai ihey 
have it in their Power to lay many or few Eggi. All which 
he maaifedeth ftom Htns, and other doraellick Fowls, la.y- 
■ngmany more Eggs when ibey are wfthdrawn, llian when 
not. Which holds in wild as well as doraeftick Birds, as ap- 
pears from Dr. Lifter i Experiment in -wrrhdrawing a S-aial* 
hw's Eggs, which by ihat Means Utd nineteen E^s fucceC- 
fivcly bciofc flic gave over. r. Ray'j Wifdtm if God, Sec 



of JInmals. 
ftoice and Pleafure ; fome large Nffl^W^^ 
but not more thanihey can cover, feed and foflcf j' 
others fewer, but as many as they can well nurfe 
and breed up. Which minds me, 

IV. Of the Diligence and earneft Concern which 
irrational Animals have of the Pioduclion and Breed- 
ing up their Young. And here I have already ta- 
ken Notice of their Sto^j/^', or natural Affecti- 
on, and with what Zeal they feed and defend, 
their Young. To which may be added thefe two 
Things. 

1. The wonderful Inftind of Incubation. It is 
utterly impofliblc, that ever unthinking, untaught 
Animals Ihould take to that only Method of hatch- 
ing their Young, was it not implanted in their 
Nature by the infinitely wife Creator. But fo ar- 
dent is their Defire, fo unwearied is their Patience 
when they are ingaged in that Bufincfs, chat they 
will abide their Nefts for feveral Weeks, deny 
thcmfelves the Plcafurcs, and even the NcceflJtries 
of Life; fome of them even ftarving themfelves 
almoft, rather than hazard their Eggs, to get 
Food, and others cither performing the Office by 
Tin-ns (»), or elfe the one kindly Iceking out, and 
carrying Food to the other {yj)t engaged in ihc 



(») Palnmlti incubat fmm'ina fojl mcridiana in m4t.i»(num, 
Citiro mat. Cilitmlit vicabnnt atnba, inui-dm Mai, noiln Fat- 
mina. Plin. Nit. Hifl. 1. lo. C- 58. 

(w) Ot* the coratnon Craw, Mr. Willuihby railli, Thi Tt- 
maiis only fit, and that diliginlly, iht AUtri in the mtan timt 
tring ihtm Victuals, »t Ariltolle ■(aith. In nufi ciktr Birdt, 
which pair tegelher. iht Malt and FtmaU fit iy Turni. Oinj- 
thoL 1. i. i.i. c.i. S- 1. Aiid I have obferved the Female- 
Crows 10 be much fatter lh»n ihe Males, in the Time of In- 
cub^ilkou, bjr Rrafon the Mvlc, Ottt ot his conjugal Aftc- 
aion, »lmoft liatves himfclf, to fupply the Female with 
Plenty 
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Office of Incubation. But of chefc Matters in a 
more proper Place (a). 

z. When the young ones are produced, not on- 
ly with what Care do they feed and nurfc them, but 
with what furprizing Courage do all or moft Crea- 
tures defend them ! It is fomewhat ftrange to fee 
timid Creatures (y\ who at other Times arc cow- 
ardly, to be full of Courage, and undaunted at that 
Timc} to fee them furioufly and boldly encounter 
their Enemy, inftead of flying from faim> and expofe 
themfelves to every Danger, rather than hazard and 
foriake their Youqg. , , 

. With this eameft Concern of the irrational Aoi* 
xnals for their Yoqng^ we may join in Jthe 

V. And laftPJace, Their Faculty anc) Sagacity of 
feeding them. About which I mail take notice of 
three Things. 

I . The Faculty of fuckling the Young, is an ex- 
cellent Provifion the Creator hath made for thofe 
helplefs Creatures. And here the Agreeableneis and 
Suicablencls of that Food to young Creatures, dc- 
ferves particular Obfervation, as alfo their Delight 
in it, and Dcfire and Endeavours after it, even as 
foon as born (2), together with the Willingnefe of 



■ (x) SccB^i^i'VIL Chap. 4. • 

(y) Volucrihns Natura nov.im qnandam^ Pullos educandlj ra- 
tionem cxcogitavU : ipjn enim prdciputim quendatn amorem in ea 
^UA prucrearent y tn^enerav'it, quo impulfu helium pro pullis cum 
ferocibus an'tnuxUbiiSf q:i£ ante declhidruntj intrepide fufcip'mnty 
vithimqne i[>fis convtnientem [ttppedi(ant. Galen, de Uf. Part. 

1. 14. c. 4. 

(c) In tis an'iinnnt'iLtii quji Uvfc aluntur, omnls fer): cihus 
matrum latiejcere inctp'tt : eaqne, quA paulo anfe nata funp^ 
fine magifiro, duce naturaj mammae appetunty earumque uber- 
tati faturantur. At que ut intelligatnui nihil horum ejfe fortui" 
tttmy o" hac omnia efj'e provida, folertifque naturdy quA mulii' 
plices foetus procreant^ ut Sues, ut Canes, his Mammarum da^ 
ta eji multitude ; quiis eafdem paucivs hahent eA heftid, quA pau' 
ta qignunt, Cic. de Nat. Dear. 1. i. c. 51. Conful^uoque 
CaJen de Uf. Part, 1. 14- c. 4- ct* l 15- c. 7. 
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:ill, even ihe moft favage and heice Animals, to 
part with it, and to adminiller it to their Youi^, 
yea, to tench and inllitute them in the Ait of tak- 
ing it. 

' And laftly, to name no more, the curious AppA- 
raius which is made for this Service in the divers 
Species of Animals, by a due Number of focaftsi 
proportionable to theOccafions of each Animal, by 
curious Glands in thofe Breails, to I'eparate that nu- 
tritive Juice, the Milk, by Arteries and Veins to 
convey it to them , and propci' Rivulets and Cha- 
nels to convey it from them, with Dugs and Nip- 
ples, 'placed in the moft convenient Pan of the 
Body (a«) of each Animal, to adminiftcr it to 
their Young j all thefc Things, I fay, do mani- 
feftly proclaim the Care and Wifdora of the great 
Creator. 

2. As for fuch Animals as do in another manner 
breed up their Young, by finding out Food, and 
putting it into their Mouth, the Provifion made in 
them ior this Service, to ilrikc, catch, to pouch 

t„„„^.„...........: 

^^HjlMr4 Mitmmai hait^f, qnerum fxiiu fiatim a partH ptdi- 

^^^U infiJlHBt, quod maim inter lailandura nan deeuKtiaia, ut 

E^na, Afina, &c. Aaimaiia digiiata cr rouii'ipara in mtdw 

■uttiirt, fed. ffeiit ab mgmni ad feHus ('in Ciiaicnle u/^u* atl 

jugHlum) dupliftm mammai'Mm Jrrhm foriaa funt, ^ui emni* 

ditamhcntia uktra fxtiiui admrvest, ut Urfa, Ltuia,!icc. St 

>D h*c ia falo ingnint Alammai gerirtnl, propria tura inttr 

Mmbtndum faaiii acteffum ad mammas aoanihii prtftdi- 

MilieriliM! Mamma Una funt, ut o* FafilU, nimirum 

tut Uitri conformiiir rtfpondtat, a" mi ailtrtialhn infani 

tri i» taiai inter fugindum iran/tratur , nt (grpMs *jmt 

i lattri mtmit ajfutfctut quaqitti mvdt inturtietttT. Simia, 

no Syivfirk, &c. Blaf. Anat. Animal. Pir. i. Ctp. 6. 

^Cant Kc Whailane, See bcie what eliny hith alfo, L. 1 1. 



1^6 The Generation Bck>k IV/ 

and convey their Prey and Food to their Young {bb\ 
is very condderable. And fo is al(b their Sagacity 
in equally diftributing it among them, that among 
many, all fliall be duly, equally, and in good Order, 
fed. 

3 . There is yet another Inftinft remaining , o£ 
(uch Animals as can neither adminifter Suck to their 
Young, neither lay them in Places aflR>rding Food, 
nor can convey and bring them Food, but do with 



In the EUfkant^ the Nipples are near the BreaA, by Rea- 
fon the old one is forced to fuck her felf, and by the help of 
her Trunk conveys the Milk into the Mouth of her Young. 
Vid. PhU. Tranf. No. 336. 

{bh) For an Exemplification » I might name many. Ant*^ 
malSj^ particularly Birds, whofe Parts are coilipleatly fuitcd to 
this Service. They are Charaderiilicks of rapacious Birds, 
tot have aduncous Bills and Talons to hold and tear, and 
firong brawny Thighs to (Irike and carry their Prey, as well 
as a (harp piercing Sight to fpy it afar off. Kaii Synopf, Me- 
thod. Av. p. I. The Pelecane alfo might be here named, for 
its prodigious Bag under its Bill and Throat, big enough to 
contain thirty Pints. Id. ih'id. p. 111. And to name no more, 
the common Heron hath its molt remarkable Parts adapted 
to this Service ; long Legs for wading, and a long Neck an- 
fwerable thereto to reach Picy, a wide, extenfive Throat to 
pouch it; long Toes, with ftiong hooked Talons, (one of 
which is rcm.irkably ferrate on the iidge ) the better to hold 
their Prey ; a long (liarp Bili to (hike their Prey, and ferrate 
towards the Point, with (harp hooked Beards (landing back- 
ward, to hold their Prey fait when (truck; and laftly, large, 
broad, concave Wings (in Appearance much too large, hea- 
vy and cumberlbme for fo fmall a Body, but) of greateft 
Ufc to enable them to carry the greater Load to their Nells 
at fevcral Miles Dillance ; as 1 have feen them do from fe- 
veral Miles beyond me, to a large Heronry above three Miles 
dillant from me. In which I have feen PUife^ and other 
Fi(h, fome Inches long, lying under the high Trees in which 
they build ; and the curious and- ingenious Owner there- 
of, D'Acre Barret^ Efq; hath feen a large Eel convey'd by 
them, notwithltanding the great Annoyance it gave them in 
their Flight, by its twilling this Way and that Way about 
their Bodies. 

tlicu: 
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tht-ir Eggs, lay up Provilions for their future Young. 
Somewhat of this is reported of fome Birds (cc); 
but 1 have my felf with Plcafure, frequently ken 
fome of the Species of Inlcfts to carry ample Pro- 
vifions into their dry and barren Cells, where they 
have feal'd thcra carefully and cautioufly up with 
their Eggs, partly, 'tis like, for Incubation fake, 
and partly as an eafy Bed to lodge their Young; but 
chiefly for future Provifion for their Young, in 
their Nympba-Siate, when they (land in need ot" 
Food (dd). 



(«) This is reported of the Amsriean Ofirich, mentioned 
by Aearettt, la Phil. Tranf. N". 89. Of which fee Bm* VII, 
Chap- 4. Kate (»). 

(dJ) Harneti, tvafpi, and all the Kinds of Bees provide Ho- 
ney ; and ro»ny of the Pfiudofphect, and hhmumi'n Wafpt 
and F/;«, carry Miiniti, SpiJirs, o-t. into their Neih; of 
which fee above, Ndh (<) chap. 13. 
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CHAP. XVI. 

The Conclujiots. 



THUS I have, as briefly as well I could (and 
much more briefly than the Matters deibrvedj 
difpatchcd the Decad of Things I propofcd in com- 
mon to the Icnfitive Creatures. And now let us 
paufe a little, and refled. And upon the whole 
Matter, what lefs can be concluded than that there 
is a Being infinitely Wife, Potent, and Kind, who 
is able to contrive and make this glorious Scene of 
Things, which 1 have thus given only aGlanceof? 
For what lefs than Infinite, could Hock fo vart a 
Globe with fuch a noble Set of Animals? All fo 
contrived, ai to minilier to one another's Help fome 
S N4^ 




Way br other, and moft of tbtm felriceable to 
>* Man peculiarly, the Top of this lo^cr World, and 
who was made, as it were, on purpofe to obfervc^ 
and furvey, and fet forth the Glory of the infinite 
Creator J tnanifefted in his Works! Who! Whit 
but the Great GOD could fo 'admirably provide 
' for the whole Animal World every Thing fervice- 
aMe to ic, or that can be wiihed for, either to coQr . 
ferve its Species, or to minifter to the Being pr 
'Weli-being of Individuals! Particularly^ vho could 
Feed Co fpacious a World, who could pkafe (b Itrge 
a Number of Palates, or fuit fo many Palates to To 
great a Variety of Food, but the infinite Conferva- 
tor of the World ! And who but the fame great 
H; ffEj could provide fuch commodious Cloatbing for 
every Animal > fuch proper H$ufesy Nefis and Habiy 
tat ions 'j fuch (uitMe jfrmature and fTeapnt^ fuch 
Subtilty^ Artifice and Sagacity^ as every Creature is 
more or lefs armed and furnilhed with, to fence off 
the Injuries of the Weather, to rcfcue it felf from 
Dangers, to preferve it felf from the Annoyances of 
its Enemies > and, in a word, to conferve its Self, 
and its Species ! What but an infinite fuperintend- 
ing Power could fo equally balance the fcveral Spe- 
cies of Aniipals, and conferve the Numbers of the 
Individuals of every Species fo even, as not to over 
^ or under-people the terraqueous Globe! Who, but 
the infinite wife Lord ot the World, could alloc 
every Creature its moft fuitable Place to live in, the 
moil fuitable Element to breathy and move^ and aR 
in. And who but HE could make fo admirable a 
Set of Organs, as thofe of Refpiration are, both 
. in Land and Water- Animals ! Who could contrive 
fo curious a Set of Limbs, Joynts, Bones, Mufcles, 
and Nerves, to give to every Animal the moft com- 
modious Motion to its State and Occafions ! And to 
name no more, what Anatomift, Mathematician, 
Workman, yea Angel, could contrive and make fo 
'-^. curious, fo commodious, and every way fo exquifite 

a Sec 
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a Set of Series, as the five Senfes of Animals arci 
whofcOigans arc fo dcxtcroufly contrived, fo con- 
veniently placed in the Body, fo neatly adjufiedj fo 
firmly guarded, and fo compkatiy fuited to every 
Occafion, that they plainly fct forth the Agency oi' 
the infinite Creator and Confervator of the World. 

So that here, upon a tranfient View of the Ani- 
mal World in general only, we have fuch a Throng 
of Glories, fuch an enravifliing Scene of Things as 
may excite us to admire, praife, and adore the infi- 
nitely wife, powerful, andkind CREATOR; to 
condemn all atheittical Principles; and with holy 
David, Pfalm xiv. 1- to conclude that he is in good 
carneft a Fool.y that dares to fay. There is no GoJ^ 
when we are every where furrounded with fuch ma- 
nifeft Characters, and plain Demonitrations of that 

finite Being. 

But in the next Book we {hall ftill find etcater 

jokens, if poflJble, when I come to take* View of 

jiimals in particular. 
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Of the Particular 

Tribes of ANIMALS. 
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[ the foregoing Book, having taken 

View of the Things in common to 

■ Animals, my Bufincfs inthencxt, Will 

be to infpcft the particular Tribes, in 

C". ■- order to give further Manifeftations of 

the Infinite Creator's Wifdom, Power and Good- 
nefs towards the Animal World. 

B O OK V. 

^ SURVEY o/Man. 

jlHE firft Gems of Animals that 1 fhall 
take Notice of, fhall be A/<i«, who may 
jullly claim the Precedence in our Dil- 

j couifc, iiiafrauch as God hath given him 

the Superiority in the Animal World > Gen. i. ztf. 
,idW Gedfaid, Let us make Man in our Jmage, after 
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our Likenefs 5 and let tbem have Dominion over the 
Fijh of the Sea^ and over the Fowl of the Air^ and 
over the Cattle^ and over all the Earthy and over eve-* 
ry creeping Tiing that creepeth upon the Earth. 

And as to Man^ we have fo excellent a Piece of 
Workmanfhip, fuch a Microcofm, fuch an Abridg- 
ment of the Creator's Art in him, as is alone fum- 
cient to dcmonftrate the Being and Attributes of 
GOD. Which will appear by confidering the 
Soul and jtbe Body of Man, 



C H A P. I. 

Of the Soul of Man. 

MY Survey of Man, I (hall begin with the Soul 
of Man, by Reafon it is his his moft noble 
Part (a\ the Copy of the Divine Image in us (^), 
in which we have enough to fill us with Admirati-- 
on of the Munifence, Power, and Wifdom of the 



{a) yam vero Animum ipfum, Mentemque hominis, Ratso^ 
nem^ Confilium, Prudentiam, qui non divind curd perfeSta ejfe 
perfpicit, is his ipfis rebus mihi videtur carere, Cic. dc Nat, 
Peor. 1. 2. c. 59. 

(b) Senfum a Ccelejii demijfum traximus arce, 

Cujus egent prona^ v t err am fpe6iantia : mundi 
Principio indulfit communis Conditory tilts 
Tantum Animas ; nohi^ Animum ^ttuque. 

Juven. Sat. %y. f. 144; 
Et chm non aliter pojfent mortalia fingi, 
Adjunxit geminas, ilU cum corpore lapfa 
Inttreunt ; h4C foU maneP, buftoque fuperftes 
Evolat. Claud, de 4 Copful. Hont 
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Infinite Creator {c\ when we contemplate the nor 
ble Faculties of this our fuperiour Part, the vaft 
Reach and Compafs of its Vnderfianding^ the prodi- 
gious Quicknefs and Piercin^neis of its T'hQugbty the 
admirable Subtilty of its Inventi&n^ the comrnand* 
ing Power of its fFifdom^ the great Depth of its 
Memory (d)^ and in a word, its Divine Nature and 
Operations. 

But I (hall not dwell on thi;, tho* the fqperiour 
Part of Man, becaufe it is the leaft known. Only 



(c) Nam jiquis nulll fe5l£ 4ddiSiuSj fid libera fintentia re- 
fum confideratiomm inieritp con/f'tcatus in tamd c^rmum ae 
fnccorum collttvie tantMm mentem hahitan ; confpicatus item CT* 
'€HJUjvis animalis confiru5liomm (omnia $nim declarant Opifi- 
€15 Sapient iam) Mentis, qud homini ineft, excellent iam intelliget, 
turn opus de partium uttlitate, quod prins exigunm ejfe fibi vide- 
hatur, perfiiiiJftmA TheologiA verum principium confiituet : qua 
Theologia multo ejl major at que pnflantior tot a Medicina, Ga- 
Icn. de ufu Part. L. 17. c. i. 

(d) Among many hxamplcs that I could give of Pcrfons 
famous for Memory, Seneca's Account of himfclf may beone, 
Jianc \^Memoriam'] aliquando in me floruijfe, ut non tantum ad 
ufum fufpceret, fid in miraculum ufque procederet, non nego. 
Nam cr 2000 nominum recitata, quo or dine erant di^a, redde- 
bam : v ab his qui ad audiendum prueptorem noflrut^ conve-- 
nerunt^ fingulos verfus a fingulis datos, cum plures quam 200 
efficerentur, ab ultimo incipiens ufque ad primum recitabam. 
After which, mention is made of the greac Memory of La- 
tro Porcius (charijjimi mihi fidalis, Seneca calls him) who re- 
tained in his Memory all the Declamations he had ever fpo- 
ken, and never had his Memory fail him, not fo much as iii 
one fingle Word. Alfo he takes Notice of Cyneas, Ambaffa- 
dor to the Romans from King Pyrrhus, who in one Day had 
fo v/ell learnt the Names of his Spedators, tYiTLt pojiero die no- 
vus homo C7* Senatum, c?* omnem urbanam circumfufam Sena^ 
ttit plebem , nominibus fuis perfalatavit, Sencc. controverf. 
L. I. init. Vid. quoque Plin. L. 7. c. 24. where he alfo adds, 
other Examples, viz. Cyrus rex omnibus in exercitu fuo militi" 
hus nomin^ reddidit; L. Scipio populo Rom, Mithidrates 22 gen'^ 
tium rexy totidern Unguis jura dedit, pro condone fingulas fin^ 
t2ztf/;(>rete affaius, Charmidas ( fiu potius Carneades) ■■ "! ; 

^u£ qfus ixegerat valnrnma \n feifcli»tfceQW> ky^ntis moda refraz 
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there are two Things I can't cafily pafs by, bccaufc 
they manifeft the clpecial Concurrence and Defigri 
of the infinitely Wife Creator, as having' a particu- 
lar and ncceflary Tendency to the Management and 
good Order of the World's Affairs. The 

I. Of which is the various Genii^ gr Inclinations 
of Men's Minds to this, and thai, and the other Bu- 
finefs (0- We fee how naturally Men betake them- 
felves to this and that Employment : Some delight 
moft in Learning and Books, fome in Divinity, 
fome in Phyfick, Anatomy and Botany, fome in 
. Critical Learning and Philology, fome in Mathe- 
maticks, fome in Metaphyficks, and deep Refearch- 
csi and fome have their Delight chiefly in Mecha> 
nicks, Archite£fcure, War, Navigation, Commerce, 
Agriculture } and fome have their Inclinations lie 
even to the fervilc Offices of the World, and an 
hundred Things befides. 

Now all this is an admirably wife, as well as moft 
ncccffary Provifion, for the eafy and fure tranfading 
the World's Affairs j to anfwcr every End and Oc- 
cafion of Man, yea, to make Man helpful to the 
poor, helplcfs Bcafts, as far as his fielp is needful 
to them 5 and all, without any grcai Trouble, Fa- 
tigue, or great Inconvenience to Man j rather as a 



(f) Diverfis eten'tm giitidet natura min'tftris^ 
Vt fieri diverfa ijueant ornantia terras. 
X^ec patitur cunths ad eandem currere meta^u^ 
Sed z/arias juiet ire vias, uariofque Uhores 
Sufcipere, m( vario cuUu fit pulchrior oriis. 

. Paling, in Scorp. 

Otr«>$ t? vnijtos-i 0io$ /C^si^^l* i^iaan 
*Ai^g^ff,&c. Ita non omnibus hominihus fua dona dat Dttts^ 
peque bonam indoletn , net^ue prudenriam , tiec doquenttani : 
4ilius namqug vitltum hahet deformem ; fed Deus formam eh- 
auentii ^i«4/s &c, Homcr. Qdyf. S. The like alfo ia lliaii. 
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;: Ptrafiirr, ftod Diverfion to hitn. For fp &r it is 
irom beidg a Toil, that the greateft Labours .(/), 
*Cares, yea, aod Dangers too, become pleafant to 
Ifitn.who is purfuiog his Genius i and vboie Ardour 
of Inclination eggs him forward, and buoys him 
. up under al^ Oppofitibn, and ^trietb him through 
orry Obftacle, Xfk the End of bis Dcfigns '^and 
* JDefirci, - 

II. The ncxjt is, The inventhe Power of the 

Soul (g). Under which I might fpeak of many 

Things 5 but I iball take Notice .only of two, be- 

■^ caufc they maxHfeft the- particular Concern and A* 

\ ^ncy pf the infinitely wife Creator., The 

I . Is, That Man's Invention fliould reach to fuch 
a, great Variety, of Matters $ that it ihould h^t up- 
on every Thing, that may be of any Ufe, either to 
, himfelf, or to human Society^ or that may any 
Ways promote,, (what in bim.Jies,) the.Bcnefit.of 
■this lower Part of the Creation* 

For the Illuttration of this, J might take a View 
pf all the Arts .and Sciences, the Trades, yea, the 
very Tools they perform their Labours, and. Con- 
trivances with, as numerous as their Occafiops and 
Contrivances are various. Indeed, What is there 
that falleth under the Reach of Man's Senfes, that 



(/) Although Solomon declares, Ecclef, xii. 12. That much 
Study is a Wearlnefs to the Ilcftj ; yet we fee with what Plea- 
fure and Affiduity ipany apply themfelvcs to it. Thus Cicero 
tells of CatOy whom he cafually found in Luculluis Library, 
M. Catonem v'tdi In Bihliothecd fedentem, multis c'lrcumfufum 
Stoicorum lihr'ts. Erat enim, ut fcis, in eo inexhaufla aviditas 
legends »*^ fatiari poterat : qmppe ne reprehenfionem quidem 
vulgi inanem reformidans, in ipfd curia foleret legere fApey dum * 
fenattts cogcretur ■ ■ ut Heluo librorufn^'-'^videh^tur, Ciccr. 
de iinib. L. 3. c. 2. 

(g) Men tern hominis, quamvis earn non videos ^ ut Deum non 
videSf tamen ut Deum agnofcis ex opertbtu ejus, Jic ex memorid 
rerufBi ^ Invention^^ zsr celeritate motuSf omnique ptdchritudine 
virtutis vim divinam mentis ^nofcito. Ciccr. Tufc. Quaeft. 
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he doth not employ to fome Ufc and Purpofe, for 
the World's Good? The cclcftial Bodies, the Sun, 
the Moon, with the other Planets, and the fix'd 
Stars, he employs to the noble Ufcs of Aftronomy, 
Navigation and Geography. And, What a noble 
Acumen, what a vail Reach muft the Soul be cn- 
dow'd with, to invent thofe curious Sciences of 
Geometry and Arithmetick, both Specious, and in 
Numbers > and thofe nice and various Inlbuments, 
made ufe of by the Geometrician, Altronomcr, Ge- 
ographer and Sailor? And laftly, What a wonder- 
ful Sagacity is (hewn in the Bufincls' of Optics, and 
particularly in the late Invention of the Tclefcope 5 
wherewith new Wonders are difcover'd among God's 
Works, in the Heavens, as there are here on Earth, 
with the Microfcope, and other GlafTes. 

And as for this lower World, What Material is 
there to be found 5 what kind of Earth, or Scone, 
or Metal ; what Animal, Tree, or Plant, yea, c- 
vcn the very Shrubs of the Field j in a Word, what 
of all the excellent Variety, the Creator has fur- 
nifli'd the World with, for all its \}{c% and Occafi* 
ons, in all Ages 5 what, I fay, that Man's Contri- 
vance doth not extend unto, and make foipe Way 
or other other advantagious to bimfclf, and ufcful 
for Building, Cloathing, Food, Phyfick, or for 
Tools or Utenfils, or for even only Pleafure and 
Diverfion ? 

But now confidering the great Power and Ex- 
tent of human Invention. 

2. There is another Thing, that doth farther dc- 
monllrate the Super- intendence of the great Crea- 
tor, and Confcrvator of the World j and that is, 
That Things of great, and abfolutely ncccflary Ufc, 
have foon, and ealily occuir'd to the Invention of 
Man s but Things of little \iit^ or very dangerous 
Ufc, are rarely and (lowly difcover'd, or itiil utter- 
ly undilcover'd. We have as early as th^ MofaicV^ 
Hillory, an Account of the luvcwuows o^ x.\v^ vj\c^\«i 
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ufcfijl Cmfrs and Occupations: Thus Gen. Vn. ij. 
Adati ivtts fent forth from the Garden of Eden, by 
Gttd bimfelf, to till the Ground. And in the next 
Chapter, his two Sons Caiit and j^hl; the one was 
of the fame Occupation, a Tiller of the Ground, 
the other a Keeper of Sheep (b). And the Polleri- 
ty of thcfe, are in the latter End of Ges. tv. record- 
ed, Jabal to have been the Father of fucb as dweil in 
Tents (i) i i, e. He was the Inventor of Tents^ and 
pitching thofc moveable Houfes in the Fields, for 
looking after, and dcpafturing their Cattcl in the 
Dcfarts, and uncultivated World. Tubal-Cainw« 
an Infiru£ter of every jjrtijicer inBrafs and Iron {k)., or 
the Firrt that found out the Art of meltingy and 
matkating {1} Metals, and making ihcm ufeful for 
Tools, ftiid other ncceflary Implements. And bis 
Sifter Naamahy whofe Name is only mention'd, is 
by fome thought to have been the Inventor oi Spin- 
ning and Cloaihing. Yea, the very Art of Mufuk 
is thus early afcribcd to yubal (m) ; fo indulgent was 
the Creator, to find a Means to divert Melancho- 
ly, to cheer the Spirits, and to entertain and pleafe 
Alankind. But for Things of no Uie, or but little 
VCe, or of pernicious Conl'cqucncc ; cither they have 
been much later thought oJ, and with great Diffi- 
ciilcy, and perhaps Danger too, brought to pafsj 
OT clie they itill are, and perhaps wilt always remain, 
Esercifes of the Wit and Invention of Men. 

Of this we might give divers Inllances: In Me- 

iheraaticks, about fquaring the Circle (u) ; in Me- 

chanicks 



(It) Gfa. tT. 1. 

(0 J^. lO. 

(*) #. ^^. 

{I) x^v^«<7®', the LXX call him, i. t. A Worker wilb 
an Hammer. 
» p. XI. 

(«} Althoagh tbe ^adratHr4 «f tht Circle, hath in former 
;« exerch'd fome of the eie«tft nnL\\xv^\'«tA''«\'«^ " 
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chanicks (tf), about the Art of Flying 5 and in 
Navigation, about finding the Longitude. Thcfc 
Things, although fome of them in Appearance in- 
nocent, yea, perhaps very ufeful, yet remain for 
the moft Part fecret 5 not becaufc the Difcovcry of 



nothing has been done in that Way fo confidcrable, as in, 
«nd (ince the Middle of the laft Century; when in the Year 
1657, thofe very ingenious and great Men, Mr WillUtn NeiU^ 
and my Lord Broun^ktr^ and Sir Chrifioph$r Wrtn afterwards* 
in the lame Year, geometrically dcmonlliatcd the Equality of 
fome Curves to a ftrait Line. Soon after which, others tt 
Home, and Abroad, did the like in other Curves. And not 
long afterwards, thi$ was brought under an analytical Calcu- 
lus : The firft Specimen whereof, that was ever publi(h'd» 
Mr. Mercator gz\c in 1688, in a Demonftration of my Lord 
Brounkers Quadrature of the Hyperbola, by Dr. Wallis's Rc- 
dudlion of a Fradion, into an infinite Series by Divifion. 
But the penetrating Genius of Sir Ijaae Newton, had difco- 
ver'd a Way of attaining the Quantity of all quadriblc Curves 
analytically, by his Method of Fluxions^ fome Time before 
the Year 1668, as I find very propablc from an hiftorical Ac- 
count, in a long Letter of Mr. Collins, written in his own 
Hand, and fent to Richard TownUy, Efq; of Lancajbire, whofe 
Papers are in my Hands. .In that Letter, Mr. Collins faith» 
That in September 1668, Air. Mercator publijh*d his Loga- 
rithmotechnia, one of which he foon fent to Dr. Barrow, tuhg 
thereupon fent him up fome Papers of Mr, Newton'j, [now Sir 
Ifaac\] by which^ and former Communications made thereof by 
the Author, to the DoHor ; it appears that the [aid Method was 
invented fome Years before, by the faid Mr, Newton, and gene- 
rally apply d. And then he goes on to give fome Account of 
the Method ; what it performs in the Circle, c^c. what Mr. 
Gregory had done in that kind, who intended to publifh fomt' 
what in Latin about it, but would not anticipate Mr. Newton^ 
the firft Invent cr thereof; with much more of this Nature. 
The Defign, I find, of that indefatigable Promoter of Ma- 
thcmaiicks, Mr. Collins, wa^ to acquaint Mr. Townley, in his 
Letter, with what had been done ; and to get the Aflfiflance 
of that ingenious Gentleman, towards the compleating a Bo- 
j3y of Algebra. 

(0) I do not mention here the perpetual Motion, which hath 
exercis'd the mechanical Wits for many Ages; becaufe it is a 
Thing impoflible, if not a Contradi^ion : As tbi^ ^^tev^- 
cpn?mcnded Dx, Clark$ affcrt^ in lUhAuU Pb'j J. ^. \'V^- 
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moft of tb6m is more impofliblc^ or difficult than 
of many other Things, which have met with a 
Difcovery s nor is it for want of Man's Diligence 
^herein, or his careful Purfuit and Enquiry after 
them, (for perhaps, nothing already difcover'd hath 
been more eagerly fought after 5) but with much 
better Reafon, (I am fure with greater Humility 
and Modefty,) we may conclude it is, becaufe the 
infinitely wife Creator, and Ruler of the World, 
hath been pleased to lock up chefe Things from 
Man's Underllanding and Invention, for fome Rea- 
fons beft known to himfelf, or becaufe they might 
bp of ill Confcquence, and dangerous amongll Men. 

As in all Probability the Art of Flying would 
particularly be; An Art which in fome Cafes might 
be of good Ufc, as to the Geographer and Philofo- 
pherj but in other Refpefts, might prove of dan- 
gerous and fatal Confcquence : As for Inftance, By 
putting it in Man's Power to difcover the Secrets 
of Nations and Families, more than is confiftent 
with the Peace of the World, for Man to know j 
by giving iH Men greater Opportunities to do Mif- 
chief, which it would not lie in the Power of o- 
thers to prevent j and, as one (/>) obferves, by ma- 
king Men lefs fociablc: " For upon every true or 
'' falfc Ground of Fear, or Difcontent, and other 
" Occafions, he would have been fluttering away 
" to fome other Place 5 and Mankind, inltead of 
" cohabiting in Cities, would, like the Eagle, have 
" built their Nefts upon Rocks". 

That this is the true Reafon of thefe Matters, is 
manifeft enough from holy Scripture, and Rea- 
fon [q) alfo gives its Suffrage thereto. The Serif'- 
Hire expreflly tell us. That every good Gift^ and every 



(f) Grew*i Cofmol. Sacr, /. i. f 5. §. 25. 

f^) Nema»igltur vtr magnum fine allquo affiatti dlvino una^Ham 

f/tn. Cic, de Nat. Dcor. I. z. c, 66. 
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perfeSf Gift^ is from ah^ve^ and cotnefb down from the 
Father of Lights^ 5*. James i. 17. Solomon^ Prov. ii. (J» 
fairti, 'The Lord giveth Wifdom j out of his Month co^ 
mcth Knoivledge ar.d Ujiderfi adding. And Elihu is 
very exprefs, Job xxxii. 8. But there is a Spirit in 
Mun^ and the Infpiration of the Jlmighty giveth them 
Under ft anding^ nvo) TrccvJcK^ro^cg is'iv >j itidc^atray a$ 
the LXX render it, The Infpiratus^ the Afflatus of 
the Almighty^ is their InftruStor^ Miftrefs or Teacher. 
And in Scripture, not only the more noble, fupcri- 
our Afts of Wifdom or Science 5 but much inferi- 
our nlfo, bear the Name of Wifdom, Knowledge 
and Underftanding, jmd are afcrib'd unco GOD* 
'Tis well known thi1^«S'^/^w^»''S 'Wifdom is wholly 
afcrib'd unco GOD; and .the Wifdom and Vnder* 
Handing which GOD is faid to have given him, 
I Kings iv. ip. is particularly fee forth in the fol- 
lowing Verfes, by his great Skill in moral and natural 
Philofophy, in Poetry, and probably in Aftronomy, 
Geometry, and fuch other of the politer Sciences, 
for which jEgypt^ and the eaftern Nations were ce- 
lebraccd of old (r) : Jnd Solomon*^ Wifdom exceWd 
the Wifdom of all the Children of the ea(t Country^ 
and all the Wifdom of ^gypc. For he was wifer 
than all Men^ than Ethan, fciV. jlnd he fpake 3000 
Proverbs : And his Songs were lOOf . And he fpake 
of TreeSy from the Cedar to the Flyfjop of the Willy 
(i. e, of all Sores of Plants ;) aljb of Beafis^ Foxvl^ 
creeping Things^ and Fijhes. So likewife the Wif- 
dom of Daniel^ and his three Companions, is af- 
crib'd unto GOD, Dan. i. 17. As for thefe four 



(r) JEgyft, and fome of the e aft em Nations, are celebra- 
ted for their Skiil in pohie Liicrature; both in Scripture and 
profane Story: 'Job was of thofc Harts; fo were the 2«^«i 
and Metyoif the Brachmans and (J'ymnojofhifts, Mofes and Da- 
niel had their Education in theie Parrs : And Pythagoras, Be- 
mocritsis^ and others, travell'd into thefe Parts for the Sake 
of their Learning. 
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CtilJreK, God {^ittu thtm Kno'mUd^i;^ u»d Shit 
Ltarning and ff^iffym; ant/ Daniel bad Underjland- 
ini in all f^sfiovs and Dreams. And accordingly in 
ihc next Chapter, Danitl acknowledgcih and prai- 
fcch God. f, 20. zi. D-inicl atifwered and faid^ 
BUffcd be the Name of God for ever and ever^ for 

iVijdom and Might are his. He giveth fi^ifdom 

ttitto the IVifcy and Kno-Jiledge to them that knew Uh- 
dtrftanding. But not onJy Skill ja the fuperiour 
Arcs and Sciences > but even in the more inferiour 
inechanick Art, is call'd by the fame Names, and 
afcrib'd umo GOD: Thus for the VVorkmanfliip 
of the Tabernacle, Exod.%\%\.2..^ir.6. See, I have 
caWd Bczaiccl ; and J hanje filled htm with the Spirit 
ef Godf in IVifdom^ and in Underftanding^ and in 
alt Manner of iVorkmanjhip : To devife cunning H^orku 
to -work in Goldf Silver and Brafs j asd in culling of 
Stones^ to fet them ^ and in (arving ef 'timbery /# 
^9rk in all Manner of H^orkmanfhip. So the Spin- 
ftersy PfeavtrSy and other Crafts-people, arc call'd 
wifc-hcancd, £xod. xxxiv. lo. zf. and other Pla- 
cer, And in Exod. xxxvi. i . &c. the LORD is 
faid te have put this Wifdom in ihera, and Undcr- 
rtanding lo know how to work all thefe Manner 
of Works, for the Service of the Sanduary, And 
hQly, to name no more Inftances, Hiram the chief 
Archite£l: of Solomon's Temple^ is in i Kings vii. 14. 
and 1 Chron. ii. 14. call'd a cunning Man, fill'd -with 
ff^fdom and Underftanding^ to 'Work in Goldj Silver, 
Brafsy Iron^ Stone,, Timber,, Purple^ Blue^ fine Li' 
nen^ and Crimfon; alfo to grave, and find out every 
£>evice which fiould be put to him. 

Thus doth the Word of God, afcribc the Contri- 
vances and Crafts of Men, to the Agency, or Influ- 
ence of the Spirit of God, upon that of Man. And 
there is the fame Reafon for the Variety of Genii, or 
Inclinations of Men alfo } which from the fame Scrip- 
tures, may be concluded to be a Dctignation, aad 
Tjanlaftion of the fame almighty Govcroour of the 
Woitd'# 
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World's Afiairs. And who indeed but HE, cduld 
make f'uch a divine Subftance, endow'd with tbofe 
admirable Faculties, and Powers, as the rational Soul 
hath 5 a Being to bear the great Creator's Viccgcrcn- 
cy in this lower World 5 to employ the feveral Crea- 
tures 5 to make Ufc of the various Materials 5 to ma- 
nage the grand Bufincflcs> and to furvey the Glories 
of all the vifible Works of God ? A Creature, with- 
out which this lower World would have been a dull, 
uncouth, and dcfolate kind of Globe. Who, I fay, 
or what lefs than the infinite GODj could make fuch 
a rational Creature, fuch a divine Subftance as the 
Soul? For if we fliould allow the Atheift any of his 
nonfenfical Schemes, the Epicurean his fortuitous 
Concourfe of Atoms, or the Cartefian (/) his crea- 
ted Matter put in Motion $ yet with what tolerable 
Senfe could he, in his Way, produce fuch a di- 
vine, thinking, fpeaking, contriving Subftance as 
the Soul is^ endowed exactly with fuch Faculties, 
Power, and Difpofitions as the various Neceflities 
and Occalions of the World require from (uch a 
Creature ? Why fhould not rather all the A&s, the 
Difpofitions and Contrivances of fuch a Creature as 
Man, (if made in a mechanical Way, and not con- 



(/) As we arc not to accufe tny faljly; fo far be it from 
mc to detrad- from fo great a Man a$ Monfitur Cartes was : 
Whofc Principles, although many have perverted to athcifti- 
cal Purpofes, and whofe Notions have, fome of them, but an 
ill Afped ; yet I am unwilling to believe he was an AtheiH ; 
fince in his Princifia PhilofofhUy and other of his Works, he 
vindicates himfelf from this Charge; and frequently (hews 
feemingly a great Refped for Religion : fiefidcs. That many 
of his lufpicious Opinions are capable of a favourable Inter- 
pretation, which will make them appear in a better Form : 
Thus when he difcardeth final Caufes from hi$ Philofophy, it 
is not a Denial of them ; but only excluding the Confidera- 
tion of them, foe the Sake of free philofophifrng; it being 
the Bufiacft of a Divine^ rather than a Philofopher, to treat 
of th^m. 
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triv'd by God,) have been the fame? Particularly, 
Why flioiiid he not have hit upon all Contrivances 
of equal Ufc, early as well as many Ages fincc? 
Why not that Man have cfFcftcd it, as well as 
this, fome thoufands of Years after? Why alio 
fliould not all Nations, and all Ages (/), improve 



(« 



(r) For Ages of Learning and Ignorance, wc may compare 
the prcfent, and fome of the Ages before the Reformation. 
The lalt Century, and the few Years of this, have had the 
Happinefs to be able to vie with any Age for the Number of 
learned Men of all PrufefTions, and the Improvement made 
in all Arts and Sciences; too many, and too well known to 
need a Specification. 

But for Ignorance, we may take the ninth Age, and fo 
down to the Reformation; even as low as Queen Elizabethf 
although Learning began to flourifli; yet we may guefs how 
Matters flood, even among the Clergy, by her 53 InjunfL N^. 
1559, Such 06 are hut mean Readers, fliall perujfe over before, 
cnce or twice, the Chapters and Homilies, to she Intent they 
may read to the better Vnderftanding of the People, the more En- 
couragement of GoditKe/s. Spar. Colled, p. 81. But this is 
nothing, in comparison to the Ages before, when the Monk 
faid, GrAcnm non eft legi ; or as EfpencAtia more elegantly hath 
it, Grdce nojj'e fufpettum, Hebraice prope HAreticum. Which 
Sufpicion, (laid the learned Hake-wdly) Rhemigius furely was 
iiot guilty of, in commenting upon dijfaj?;atus, i Thef i. 8. 
who faith, that St. Paul fomewhat impropcily put that tor di- 
'uidgatiis, not being aware that St. Paul wrote in Greek, and 
not in Latin. Nay, fo great was their Ignorance, not only of 
Greek, but of Latin too, that a Prielt baptiz.'d in nomine Patri* 
a, ^ Filia, v Spiritna fan6la. Another fuing his Pariftiioners 
for not paving his Church, prov'd it from "Jer. xvii. 18. Pa* 
veant illi, non paveam ego. Some Divines in trafinus's Time, 
undertook to prove Hereticks ought to be burnt, becaufe the 
Apoftle faid, HAreticum devita. Two Fryars difputing about 
a Plurality of Worlds, one prov'd it from Annon decern funt 
fatli mundi? The other repiy'd, Sed ubi funt novem? And 
notwithlhnding their Service was read in Latin, yet fo little 
was that underftood, that an old Prielt in Hen. VIII. read . 
Mufnpfimus Domtne, for Sampfimus : And being admoni(h'd 
of it, he faid, he had done fo for thirty Years, and would 
not leave his old Mufnpfunus for their new Sumpfimus* Vid. 
Hakeiv, Jlpol. L. 3. c. 7. Sect, 1. 
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iti every Tiling, as well as this, or that Age, or 
Nation (a) only ? why (hould the Greeks, ihc ji- 
rabians, the Ptrfians^ or [he Egyptians of old, fo 
fer exceed thofc of the fame Nations now? Why 
the Africans and jimericam fo generally ignorant 
and barbarous, and t]\e Europeans , for the moft 
part, polite and cultivated, addicted to Arts and 
'Learning ? How could it come to pafs that the 



(«) There is fit feemt > in Wits ami Arts, as in all Thingi 
itfide, a kind ef cinuUr Progrefs : Thty have their Birth, 
their Growth, their Fhurijhin^, ihiir Failing, thiir Fading; 
Mud within a while after, their Refurreilien, and Refiourifii- 
, Mj again. The Mtt Jlonrifiid for a long lime among the Pcr- 
fians, /Ae Child scans, the .^EyP^''"^ ' " ' ^<" ^'fierzvardi 
tht Grecians got the Jlarr ef ihim, and arc now become as 
barbarous thcmfdves, as formerly they cfteeired all befides 
thcmfelves to.bc. About the Birth of Chriji, LearniDg bc- 

i;an to ilourilh in Italy, and fprcad ^)I over ChriJJtndtm ; tiil 
_ he Goths, Hum, and fandah ranfacked the Libraries, and 
' dcticcd aimoU ail the Monuments of Antiquity: fothaithe 
" tamp of Learning Teemed to be pat out for near the Space 
■;of 1000 Years, till the firft M.tnfer, King of Africa and 
•Spain, raifcd up, and fpurrcd forward lh.cArahian Wits, by 
great Rewards and Encouragements. Afterwards Petrartb 
opened fuch Lsbtarics as were andemoUlhcd. He was fe- 
conded by Beceace, and Jehn of Hat/enna, and foon after by 
• jirttine, Philelphns, t^alla, die. And thofe were followed 
' ty Mneai Sylvini, Attgelm PoUtianus, Htrmelaus Bariarui, 
f^Marfilius Tieinns, and ^oh. Pieus, of Mirandala. Thcie 
r*''Were backed by Rad. AgrUela, Reuclini, Melanahsn, ^tach. 
■Camerariui, IVolphlazius, Beat. Rhetiaaus, Almaincs; By £- 
■ rafmnt of Rotterdam; i'ivii a Spaniard; Bemim, Sadeleiui, 
m^tugM&inu! , Iialiani; Tumebm, MitriiHt, Ramus, Piihtut, 
'Bitdmt, Amioi, Scaliger, Frenchmen; Sir tAd. AJaje and£i- 
'maker, Engliflimen. And abo\it this Time, even ihofe Nor- 
thern Nations yielded their great Men ; Denmark yielded O- 
iaus Maptui, iioijitr, Tyeho Brake, and Hemiagiui ; and Po- 
d, Hafus, Frixiiis, naiiCnimtrut. But to name the Wor- 
hies ihtt-'foUowed ihefe, down to the ptcfent Time, would 
ti; enfieft, and next ro impofliblc. Sec Uieiefore tiakio'iU's 
'atfehs>L. 3. c. (J. j, I, 
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Ufc of the Magnet (w), Printing {x\ Clocks {y\ 

Tdefcopes 



(w) Dr. G'tlherty the moft learned and accurate Writer on 
the Mainetf (hews, that its jittradhve Viftne y^ts knovrnts 
early as PUto and Ariflotlt: bat its DinBlknytt^ aDilbove' 
ly of later Ages. He faith, Sup$riort avo 306 ^ut 400 la- 
bentibus annis^ Mot us Magneticus in Bore Am e^ tAufirum re- 

{ertui, aut ab hom'mibus rurfus ncognitus fuh, De Mag. 
-. I. c. I. But who the happy Inventer of this lucky 
Difcovery was, is not known. There is fomc, notincon- 
fiderable^ Reafon, to think our famous Country-man, Reg. 
Sacon^ either difcovered, or at lead knew of it. But for 
its Ufe in Navigation, Dr. Gilbert faith, in regno Neafolitano 
Melfhttani omnium primi (ut\ ferunt) pyxidem infiruehant 
nauticam. — — i— edo^i a cive quodsm JoL Goia A. D. 1300. 
ibid. If the Reader hath a mind to fee the Arguments for 
the Invention, being as old as Solomons or Plautus's Time, 
or of much younger Date, he may confult Hj^^w///. ib, c. 10. 
$.4. pr Purckas Pilgr, L. i. c. i. §. i. 

As to the Magnetick Variation, Dr. Gilbert attributes the 
Difcovery of it to Sebaftian Cabott. And the Inclination, 
or Dipping of the Needle, was the Difcovery of our inge- 
nious Rob. Norman. And laftly, The Variation of the Va- 
riation was firft found out by the ingenious Mr. H. Gellibrand. 
Adr. Prof, of GreJJjajn^Col. about 1634. Vid. Gellibr, Dife. 
Math, on the Variat. of the Mag, Seed, and its Variat. An- 
no 1635. 

But lince that, the before commended Dr. Halley, having 
formerly, in Philof. Tranf. N^. 148, and 195, given a pro- 
bable Hypothefis of the Variation of the Compafs, ^id in 
the Year 1700, undertake a long and hazardous Voyage, as 
far as the Ice near the South Pole, in order to examine his 
faid Hypothefis, and to make a Syftem of the Magnetical 
Variations: Which being Toon after publiflied, has been fince 
abundantly confirmed by the French^ as may be feen in fe- 
veral of the late Memoirs de Phyjiqne o' de Mathcmatique, 
publidi'd by the French ylcademie des Sciences. 

To thefe Difcoveries, 1 hope the Reader will cxcufe me, 
if I add one of my own, which 1 deduced fome Years ago, 
from fome magnetical Experiments and ObfervationsI made; 
which Difcovery I alfo acquainted our Royal Society with 
fome time fince, viz. That as the common, horizontal Nee- 
dle is continually varying up and down, towards the E. and 
W. fo is the Dipping-Needle varying up and down, to- 
wards 
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Telefcopes (z), and an hundred Things befidcs, 
fhould cfcape the Difcovery of Archimedes^ Anaxi-- 

mander^ 



wards or fronvwards the Zenith, with its Magnetick Ten- 
dency, defcribing a Circle round the Pole of the World, as 
1 conceive^ of fomc other Point. So that if we could pro- 
cure a Needle fo nicely made, as to point cxadly according 
to its Magnetick "Direction, it would, in fome certain Num- 
ber of Years, d?:fcribea Circle, of about i^gr, Radius round 
the Magnetick Poles Northerly and Southerly, This I have 
for fevcral Years fufpeded, and have had fome. Reafon for 
it too, which I mentioned three or four Years ago at ^ 
Meeting of our Royal Society, but I have not yet been 
fo happy to procure a tolerable good Dipping- Needle, or 
other proper one to my Mind, to bring the Thing to fuffi- 
cieut Teil of Experience ; as in a fliort Time I hope to do, 
having lately hit upon a Contrivance that may do the Thing. 

(x) It is uncertain who was the Inventcr of the Art of 
Printings every Hiftorian afcribing the Honour thereof to 
his own City or Country. Accordingly fome afcribe the In- 
vention of it to ^ohn Quttenhurg , a Knight of Argentim, 
about 1440, and fay, XhztFduftus was only his Affiftant. Ber- 
tius afcribes it to Laurence John^ of Harlem^ and faith, ¥*ft 
or FaHftt ftolc from him both his Art and Tool?. And to 
name no more, fome attribute it to John Fuji or Tauft^ and 
Peter Schoeffer (called by Fufi in fome of his ImprimaiHrst 
Pet. de Gernefiem puer meus.) But there is now to be fecn at 
Haerlem^ a Book or two printed by Lau, Koften^ befo^ any 
of thefe, 1//5:. in 1430. and 1431. {See Mr, EWWs letter to 
Dr. Tyfon, in PhiL Tranf. N^. 186.) But be the firf Inven- 
ter who it v/ill, there is however great Reafon tc believe, 
the Art receiv'd great Improvements from Fauft ard his Son- 
in-Law Schoeffer ^ the latter being the In venter a" metalline 
Types, which were cut in Wood before, fiat in whole 
Blocks, and afterwards in fingle Types or Lett-'rs. See my 
learned Friend Mr. ll'^anley's Obfcrvations, in Philof. Tranf 
No. 288, and 310. 

(y) Concerning the Antiquity and Inveition- of Clocks 
and Clock Work^ 1 refer the Reader to a hftle Book, called 
the Artificial Clock-maker, chap. 6. \A'here rhere is fome Ac- 
count of the Ancients Inventions in Clock- Work, as Archie 
meJes's Sphere^ Ctefibius's Clock, CJTC, 

[z.) The Invention of Telefcopes, Hifron, Syrturus gives 
this Account of, Prodiit Anno 1609, Sett Genius ^ feu eilur 

T 2. ■ ^»'v 



a7<5 Of Maris Invention. Book V: 

ntandefy Anaximenes^ Pojidonius^ or other great Vir- 
tuofo's of the early Ages, whofc Contriv«mccs of 
various Engines, Spheres, Clepfydrx and other cu- 
rious Inftruments arc recorded ( ^^ ) ? And why 

cannot 



nfir adbuc incognitus, Hollands ffecte^ qui Middhbkrgi i» Zt- 
Undid c$nv$n'n Joh, Liff$rfein ■ 3^^jf'^ ferfficiUa pltf- 

ra tarn cava quam convexa^ conficu Conditio dt$ rtdiit^ ah- 
folutum opus eupiens, at que ut ftat'tm habuit pra mknibus^ hi*- 
na fufcip'nnsy cavum fc'iL v ccnvexum, unum c alterum ocu- 
lo admovehatf v finpm dhnovihat five ut puhffum concurfh, 
five ut artifich opus probaret^ poftea abiit, Artifex^ ingenii 
minime expersy er novitatis curiojus coopit idem facert cr itni' 
tarty ^z, Vid. Muf. Worm. L.4. c. 7. 

{ad) Among the curious InveDtions of the Ancients Ar- 
€hytas*s Dove was much famed; of which Aul, GdUtts ^ves 
this Account : Scripferunt Simulachrum Columba I ligne ab 
Archytd ratiene quadam difciplindquc mechanici fa^um^ vo* 
Idjfe : Ita erat fcilicet libramentis fufpenfumy cr ourA fpiritAs 
inclufa atque occulta concitum. Nod. Attic. L. 10. c. 12. 
The fame eminent Pythagorean Philofopher (as Favorinus 
in Gellius calls him) is by Horace accounted a noble Geome- 
tr^ian too, Te maris v terre, numeroque carentis arena Men^ 
fi>r\nk Archyta, Among the reft of his Inventions, Chil- 
dreris Rattles are afcribed to him. Ariftotle calls them 'A^- 
X^'fi* v?^tt}uyi, Polit, 8. i. e. Archytas's Rattle. And Di0' 
geniaxus the Grammarian, gives the Reafon of his Inventi- 
on, 'A^^vTn -a-XecTccyi i^rt rcjvy &c. That Archytas'j Rattle 
ivas to ^uiet Children ; for he having Children, contrived the 
Rattle, 'jjhich he gave thefn to prevent their [^tumbling, iimtrtf 
7ijOVfl;(r/] other Things about the Houfe. 

To thcfe Contrivances of Archytas^ we may add Regio- 
fnontanuis Wooden Eagle, which fieiv forth of the City aloft 
in (he Air, met the Emperor a good Way off, coming towards 
itf and havwg falutcd him, return d again, waiting on ban 
to the City Gdies. Alfo his Iron-fly, which at a Feall flew 
forth off his H^nds, and taking a Round, returned thither n- 
gain, Vid. Hftkcwill ub. fupr. c. 10. §. i. 

As to other Inventions of the Ancient?, fudi as of Let- 
ters, Brick and Tiles, and building Houfes, with the Saw, 
Rule, and Plumter, the Laih, Augre, Glue, crc. alfo the 
making Brafs, Gold, and other Metals ; the ufe of Shields, 
SwotiSf Bows and. Arrows, Boots, and other Inftrumcnis 
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cannot she pvefcnt or pall Age, Co eminent 
' police Licciacure, foi Dlfcovciics and rmprove- 
menrs in aJI curious Aits and Bufincflcs ["perhaps 
I beyond any known Age of the Worldi why can- 
not it, ITay) difcoverthofe hiddenj^rf-yj/fl, which 
may probably be rcferved for the DiJcoveiy of fu- 
ture and Icfs learoeii Generations ? 

Of thefe Matters, no f.itisfa£tory Account can 

be given by any mechanical Hypothefis, or any o- 

' dier Way, without taking in the Superintendence 

I of the great Creator and Ruler of the World > 



L cf Wirr ttic Pifte, Harp, and sther MuiicAl InAnimenti; 
F tiie batlding of Ships and Njvigiuon , and vtitny othsr 
f Things bclides; the .Inventor! ot ihefc 'as repoticd by sn- 
■ tieot H«'«hen Aiitliors) ni.iy be plcntifuily met with in Pjin. 
I .%r«r. Hi/l. U 7. C, ,-6. 

\ *■ But in ihii Account of Plhiy, we may obfrrvt whence 

[ 4bc Anci»)is (ewtn the RDnMnitlicmCclres)!) foiDc menl'iirc) 

JuiA their Accouius of tlicfe Matters, vis- ftam iht dbit- 

(fonj Ortsks, wJio were fond of afcribing every Ttiing to 

! Jtiiernfelvrs. iht Truth is faith the molt learned Piffion stii- 

_ -Hagfim-) tkirt h M»fkmg im tht tVertd ufeful er hiufeial te 

', •Mankind, fius ihef iiAve madr » pift i» jind the Ambor tf 

I jf atrungthcmJiiUtt. If wt fnqmrt efiir iht Ori^inxl */ -*- 

trUulime, vii art laU af Ccrea and Tnptderaus; // ^ Pa- 

%nAie, WB art nld ef an Arcadian Pan ; if of wine, w§ jirt- 

biiiy *Mr »/« Liber Pilor; if of lfe» titjirirmimi, ntrnuntc 

t Virican .' if »f Mufiek, nont likt to Apollo, ff vg prcfi 

tiM tt/ta wUh tht mjlfry vf ilhir Nalioai, ihiy Art ds wtll 

•vidid hert ; if vit (n^uirr »n Ataunt sj turope, AJia, or 

_^ibya ; far tkt firfl vit art letd * fine Story ef Cadmus'j Si- 

bjjitr; fer tht fec»nd af Proicetheus'j Mtihtr ef ih,ti Name; 

Viymd fur tht third tf a Daughtir tf Epaphus. And fo the 

BHearned Author goes on witb other particular Naticms, 

J«».-which they boatlcd ihemfelves to he 'the Founders of. Oniy 

|-wA» $i4vt Athenians ihenghl Scam le havt any Father a/ignid 

, $him, Ihttr only Amkitiiin iva! la it dccoaattd Aborigines &: 

-ijeniiini Tcrrae. But the Ignorance anrf Vanity of thie Grtit 

IjfBifiory, ihai learned Author hath fufficien'ly refuted. r/W. 

^ltiiliiig.iini.Saer. Part 1, B. 1. c 4. 

T 5 "wV^i 



■who ofrcfitimes doch manifeft himfeir in folne oT 
the innft confiderable of thofc Works of Men, 
by fome rctoarkable Tranraftions of his Providence, 
or by fonic great Revolution or other happening 
in the World thereupon. Of this I might in- 
ftancc in the Invcmion of Printing (W), fucceed- 
ed firft by a train of Learned Men, and the Re- 
vival of Learning, and foon after that by the Re- 
formation, and the much greater Improvements 
of Learning at this Day. But the moft confide- • 
rable Inftance I can give is, the Progrefs of Chri- 
ftianity, by means of the civilized Difpofition, and 
large Extent of the Raman Empire. The laitef 
of which, as it made way for human P6wer; (o 
the former made way for our moll excellent Re- 
ligion into the Minds of Men. And fo 1 hope, 
and carncftly pray, that the Omnipotent and All- 
wife Ruler of the World will tranfaft the Affairs , 
of our moll Holy Religion, e'er it be long, in the 
Heathen World j that the great Improvements 
made, in the laft, and prcfent Age, in Aits and 
Scieiices, in Navigation aad Commerce, may be . 
a Means to tranfporc our Religion, as well as 
Name, through all the Nations of the Earth. For 
we find tha.t our Culture of the more polite and 
curious Science!, and our great Improvements ia 
even the Mechanick Arts, have already made a 
Wa]f for ,us inter fome of the largeft and fatthetk 



{bb) Whether Printing w» itiVcntcd iD 1440, as tn'ivf 
imagine, or ins fouer'^rai^red, in 14^0, <ot 1431, 'as 
Mr. Eflii'3 Artonnr of the Dwri Inrcription tii PM. Tf^anf. 
N". 186/ doth import; it is however itianifcft,' how great 
an Inflaence (as it wis natural) this ItiTention had iti d>e . 
proitiOTing of Leitniiig foon afterwards, mentioned before 
in Km( (x). After which followed the ReformaCioD about 
the Year IJ17. 

"iiftint 
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dillanc Nations of the Earth } particularly into the 
great Empire of China {cc). 

And now, before I quit this Subje6l9 I cannot 
but make. one Remark, by way of pra^ical Infe- 
rence, from what has been laft faid 3 and that is. 
Since it appears that the Souls of Men are order- 
ed , di(pofed and actuated by God , even in fecu- 
lar, as well as fpiritual Chriflian Ads^ a Duty 
arifeth thence on every Man, to purfue the Ends, 
and anfwer all the Dcfigns of the divine Provi- 
dence, in bellowing his Gifts and Graces upon 
him. Men are ready to imagine their Wit, Lear- 
ning, Genius, Riches, Authority, and fuch like, 
to be Works of Nature, Things of Courfe, or ow- 
ing to their own Diligence, Subtilty, or fome Se- 
condary Caufes 5 that they are Mailers of them, 
and at Liberty to ufc them as they pleafc,. to gra- 
tifie their Luft or Humour, and fatisfie their de- 
praved Appetites. But it is evident, that thefe 
Things are the Gifts of God, they are fo many 
Talents eutruftcd with us by the infinite Lord of 



{cc) The Chinefe being much addifted to Judicial Aftro- 
logy, are great Obfervers of the Heavens, and the Appea- 
rances in them. For which Purpofc they have an ObjervA' 
tof^ at Pekin^ and five Mathematicians appointed to watcU 
every Night; four towards the four Quarters of the World, 
and One towards the Zenith, that nothing may efcape their 
Obfervation. Which Obfervations are the next Morning 
brought to an Office to be regiftred. fiut notwithilanding 
this their Diligence for many Ages, and that the Emperor 
hath kept in his Service above loo Perfons to regulate the 
Kalendar, yet are they fuch mean Aftronomers, that they 
owe the Regulation of their Kalendar, the Ezadnefs in cal- 
culating Eclipfes, p'c. to the EuropAans; which renders the 
£/«ri?/ftf» Mathematicians fo acceptable to the Emperor, that 
Father Verbieft and divers others, were not only made Prin- 
cipals in the Obfervatory, but put into Places of great Truil 
in the Empire, and had the greateft Honours paid them at 
their Deaths. Vi4> Ln Qomte Mem, of China, Leter z4. cj'c. 

T 4. \V^ 
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the WArld, « Scewftrttniipf a Troft repofcd in dsi- 
Ibr which we muft give an Account M ihc Day 
whfn our Lord (hM call > tccording to cbe para- 
bolical Reprtfentaiion of this Matter by oor Bl«f» 
fed Savioiir,' M'att. kxv. 14. ' 

Our Duty then is not to abufc ihefe Gifts of 
God, mf to newest the Gift that it in us^ noc a* 
bide our "talent in the Earth j but as St. PdsU ck- 
hortcth timothy, 1 Tim. i. 6. we muft fiir up the 
Gift 9f God which is in m, and not let it lie idle, 
concealed or dead j but wc muft dvx^anrv^M to x'^ 
gji<rfiotj blotu ft upf and eniindlt it, as the Original 
importsj we muft improve and employ our Gift 
to the Glory of the Givft ; or in that Miniftrati- 
on, that Ufe and Service of the World, for which 
he gave it. Our Stewardfliip, our Craft, durCat- 
ling, be it that of Ambafladors of Heaven, commit- 
ted to us, as 'twas to Timothy, {dd) by thclaying'tm 
of Hands i or be it the more fccular Bufiocfs of the 
Gcntkmaii, Tradefman, Mcc!ia;iick, or only Ser- 
vant } nay, our good Genius, our Propenfity to 
any Good, as fuppofe to Hiftory, Mathematicks, 
Botany, Natural Philofophy, Mechanicks, t^c. 1 
fay all thcfe Occupations, in which the Providence 
of God hath engaged Men, all the Inclinations to 
which liis Spirit hath difpofcd them, ought to be 
difcharged with that Diligence, that Caic and ^- 
deliiy, that our great Lord and Matter may tiDC 
fay 10 OS, as we faid to the unfaithful Steward, 
L*icxvi. 7.. Give an Accoum of iby Stswardjbify 
for thou mayeft be tto longer Steward -, but that he 
may fay, as 'tis in the Parable before cued, MAt- 
Bxv. zi. IVell done tbuu good and faithful SW' 
vant, thou baji been faithful over a few Thinpt I 
mil tgake tijec Ruler ever many Tbif^s^ enttr t^su 
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-into the Joy tf thy Lord. Since now the Cafe is 
itttus, let ui be pcFfuaded to follow Selemes's Ad- 
|lrice, Ecchf. is. lo. fVhatfeever thy Hand findttb 
\n do^ is it with t(}y Might (ei) : " Lay hoJd i 
[ •* every Occafioo thatprefents icfclf, and impfx^ 
I 4.' it with the uttnod Diligence} becaufe now is 4 
Y **- Time of A6tion, both in the Employments i 
I* the Body, and of the Mind> now is the Sfll 
I * fon of lludying either Arts and Sciences j -1 
w^- Wifiiom and Virtue, for which thou "wilt h«| 
?* ro Oppoftuiiitics in the Place whither tiiou-n 
r(* going in the other World, for there ii nolVot^ 
I ^ «or Device f nor Kntytvledge^ nor IVifdom in t 
"^ Grow ^dither thou gotfi. 




C H A P. Jl. 

ibfMaii^ '^oX3\yf articular ly i/^j Posture. 



fAring thus, as briefly as well I could, furvey- 

l cdihe.ff«/, let us next take a View of Vl/aa' J- 

Bflt/y. Now here we have fuch a Multiplicity of 

fcemolt cxquifite Worlcmanihipj and of the bell 

tontnvancc, that if we fliould ftridtly furvcy the 

Jfody from Head to Foot, and fearch only into the 

Isnown Parts (and many more lie undifcovered) we 

rAiould find too large and tedious a Tasic to be dif- 

|f(J>atched. I fliali therefore have Time only to 

luke atranfient and general Kind of View of ihis 

'^admirable Machine, and that fooicwhai briefly too, 

being prevented bvoihersj particularly two exc«W 



lent Authors of our -own (<>)» vbo bavA done.ic 
on the rame Account as n^y (d(. And the , ,,, . 
J. Thing that prefentsitfcli" to our View, is.liie, 
. ^eli P.fjiure.ih of Man's Body j which i* far the 
molt, if not the only commoJious Pollure for a 
rational Creature, for him that hath Dominioa 
over the other Creatures, for one that can invept 
ufet'ul Things, and pra£life curious Arts. For- 
without this ereft Pofture, he could not bavo 
ttwlily turned himfclf to every BuCnefs, and on c- 
vcry OccaHob. His Hand (c) particularly could 



^■lll.ll I MHT .B I 1^ .'"^ ' ,. ■ ' ' ■i 'llii>l. l - "f l H * 

)>fcn»tittt, Pitt 1. ind Dr. tockbnm'i Bf^yi *J">'i&F, 

ftrti/Efliyjj. ■ ■ -'-■■ "■■">. ■- ' 

■- (() Ad hmiefrtvidimi'um HU»4 t*m iUiimMid ' '(Sf ^filth 
licliljibeen'before fpeaking] utifMt fiUrUm sAJil^'m^s 
fffitat, 2 iu'Jmi atiSiiiMur, qitantt ni baa&ihiis > D(^ 
^Hamjut tximU trihuu fittu : qui frimitm tqs burnt ixcim- 
Ui, ttlfof & triflas confiitHit, ut Durum tognititium, dxlum 
iniusntti, tapm f»Jfuni, Sunt §nim i tttfi h»minti ne» ut ht- 
■uU, dtqut haUtdttrei, fid quafi Jitilaitrti fuftrMrum nrum, 
Mtqut cnUfiium, qHsmm ffrllaeulum ad nulutm aliud g^inits 
ihOaaktium ptrfimt. Cic. de Nat. Deor. L. i. c. 5<S.' 

(c) Ut auiem fapimt'^tmum animaliitm tfi Htma, fie ^ idaj 
nu! funr tijaua fapunti aaimali convexiiutui. Nau tuim ^uiit 
Manm hafiiit, frcftirta efi fafi*ntil}imum, ut A»ax^rai di- 
fibal 1 f$a qui* faf'untifftmutn trat, preptir hoc M^niti ha- 
huii, ut rteUffithi finjuit Artftetilis. K>n tnim Manui hfa 
heminim arttt ieauruni, fid Ratit. Manui autim iff* funt 
art'mm erga»a, Itc. Galen, de VT. Part, L. i. c. 3. After 
which, in the tctl of rhis firft Book, and part of the iecoaif) 
he coofideri thePaiticulaitof the Hand, in order to enquire^ - 
as he Taith, cb. 5. Num lam tmoina Cenfiituiifitem hatieaf 
[manasl qui milUnm aliam halirt *«» faiuii. 

■ Of tnis Part, (and indeed of tbc.iBtncr Farts of hum^n 
Bodies) he gives fa good an Account, that 1 confefs 1 cftald 
not but admire the Skill of that ingehioiis and famed H^a- 
tbeii. For an Example, (becaafe it is a little out of the 
Way,) 1 Oiall pitcti npon bis Actouat of the different Length 
* of the FmgcTs. L. t. x. .24.. The Reafon of this Mccha- 
' niOtii 
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not have been in fo great a Readineis to execute 
the Commands of the Will, and Di6btes of the 
Soul. His Eyes would have been the moft prone, 
and incommodioufly fituatcd of all Animals i but 
by this Situation, he can caft his Eyes upwards, 
downwards, and round about him i he hath a 
glorious Hemifphere of the Heavens (^, and 
an ample Horizon on Earth (^), to entertain 
his Eye. 

And 



nifm, he faith, is, That the Tops of the Fingers may come 
to an Equality, cum magnas aliqutu moles in circuifH comfrt- 
hendunt^ CT* cum in feipfis humidmn vel parvum corpus conii- 
n'ere conantur. Apparent vero in unam circuit circumfe" 

rentiam convenire Digiti quinque in a^ionibus Pjujufmodt /im- 
xime quando exquipte fphdricum corpus comprehendunt. And 
this Evcnnefs of the Fingers Ends, in grafping fphxrical, 
and other round Bodies, he truly enough faith, makes the 
Hold the firmer. And it feems a noble and pious Defign 
he had in fo ftridly furveying the Parts of Man's Body, 
which take in his own tranflated Words, C^m muUa hamfuf 
ejfet apud veteres, tam Medicos, quam Philofophos de utilitate 
particularum dijfenfio (quidam enim corpora noftra nuUites grM* 
tia ejfe fa'^fa exiftimant, nullaque omnino arte ; alii autem o' 
altcujm gratidy CT* artijiciose, ) primum quidem tants 

huJM dijj'enfionii KQ^rie^^f invenire ftudui : deinde vero CT* unam 
aliquam univerfalem methodum conjiituere, qua fingularum 
partium corporis, v* eorum qu£ illis accidunt utilitatem invc* 
7iire poJfems44, Ibid. cap. 8. 

(^d) Pronaque cum fpeSlant animalia CAtera t err am, 
Os Hommi fubltme dedit, coslumque tteeri 
Jujftt, 07 treHos ad fidera t oiler e vultus, 

Ovid, Metam. L. r. car. 84. 

{e) If any (hould be fo curious, to defire to know how 
far a Man's ProfpeA reachcth, by Means of the Height of 
his Eye, fuppofing the Earth was an uninterrupted Globe; 
the Method is a common Cafe of right-angled plain Trian* 
gles, where two Sides, and an oppo/ite Angle are given: 
Thus in Fig. 4. A H B is the Surface, or a great Circle of 
the terraqueous Globe; C the Center, H C iis Semidiame- 
ter, E thie Heiiht of the Eye ; and forafmuch as H is is a 
Tangent, therefore the Angle at H is a right Angle: So 
tjiai there arc given H C 398,386 Mile^\ 01 x\o>^v.'^v ¥.n- 



a|V"-l"Wl. (aCSotduig to Bent II, CUp. I. Ksit (d);) q E 
ffie fitme Length wiih the Hciglit of the Eye, on tltt MaR 
<(f « Siifp, 01! «»ii!/a Man'j Height, erf. added t»it/ an< 
e if G the ofpofitc rigbr Angle. By which thicc Parti gi^' 
MB, it is ealy lo find all the other Pans of tlia Ttian^e, 
Aini (lift, ihe Angle at C. in otdcr to find (hii Side H S,' 
tftc Ptoponion Is, A? ihe Side C £, lo ihe Angle at »'; lb' 
Ae SWe tf C, to the Angfc ac g, which being fwbftradeAbOt- • 
4f 90 gf. (he RDTnilader ii ihe Angit al c. And ihea. At 
U^ Anjlc at £. is to itt oppoStc Sjdc H c, or cKj; as, the 
Angle at H is to iis oppofiie Side C i: -. fo the Angle at 
C, to its oppolitc Side £ H, the vifiblc Horizon. Or the 
Labour tnay be lliortned, by adding together the Log;itithtn 
of the Sum of the two given Sides, and the Logarithm of 
dicir Difference ; the half of which two Logarithms, if the 
JwOgaridiiii of the Side teouit'd, nearly. For an Example, 
We will take the two Sides in Yards, by Reafoa fcarcc 
Jny Table of Logarithms will ferve as farther. The Sc- 
ttidiamelet of the Earth is 7011594 Yards; the Height 
101' the Eye i! two Yatds mote, the Sum of botti Sides, ij 
14013 190. 

Logar. of which Sum ij, 7,1468468 ' 

Logar. of two Yntds (the Differ.) is, 0,3010303 



„ Sua 9f >oll» Logitf. . 7^78!j^3^.^,, 

TbehJfSnbi, 3i7iS!>J?4"^"?' 

i*^e Im%u. of 1196 Yard* 3: three Milci, wlMct^/s .fbf 
length of tke Line E H, 01 Diftuuc the Eye aa tud. w: 
Sit Feet. Height. . . ' ' , 

This wouTd be th« Diftance, on 1 peifcfl Globe,' Hi the 

.vifiial Rays come to the Eye in a ftrait Line; but by Meanls 
of the Rcfraflions of the Atmofphcrc, diftant Objefts on 
the Horiiony Ippeir higher than really they are, anrf-may 
be'feen at a greater DiCtance, efpecially on the Sea; whidi 

. is a Matter of great Ufe, eTpeciaUy to difco?ci at Sea ^thc 
Laad, Rocks, <;■«. and it ii a great h& of the divine Pro- 
vidence, in the Contrivance and ConvcnieiKe ctf/ the At- 
.mofphere, tvhidi by tiii* Meau enlargetb the vi£Me Hori- 
3on, and is all one, as if the jert»qiwoBt Globe was mvxb 
SMXgtt than really it is. At ta the Height of tfae.ApparMt 
■bove the tme Level, or how aiach diftant 01^eat:<aro 
lati'd by the RefriajoM, the ingniaiuwd accurals Gcnilc- 

liata <ti-tb*:SuiKb jitadtmy BndljbMvt given us »:T.i)iii- 

'.ia ibtit UftfitttefshrBnnb, hstiin.- : . ^^ ' j,..,f 
■ . ' K.- : -y ...'.Mr. r- 'i ' .Uf 

.. . ' V cnsw 



Ch^n. Of Main's Vifiurf. z8f 

'And as tliis Ercflion of Man's Body is (he mqft 
■ Gomplcac Pofture for bim ; fo if wc furvey it* 
I Pmvifion made for it, wc find all done with mani- 
ftR DcGgn, the mmoft Art and Ski!! being em-^ 
I ploy'd therein. To pafs by tbc particular Coij- 
1 Formation of many of the Parts, the Ligament* 
and F»ftnings to anfwer this Pofture 5 as the Faft- 
,lSng, for Inftaoce, c^ the Pericardium to ihe Di- 
Opbragm, (which is peculiar to Man f/)j I fiji, 
pafling by a deal of this Nature, maiiifefting tfcK 
Poftnrc to be an A& of Dcfign,) let us ftop a lit- 
tle at the curious Fabrick of the Bon«, thofe Pil- 
lars of the Body. And how artificially do'wt 
find them made, how curioufly plac'd from ttrc 
fitad to Foot ! The f^etiebra of the Neck and 
Back-bone (5), mtdc fhort and complfinated, and 
firmly braced with Mufcles and Tendons, for es- 
[ 'fy Incurvations of the Body; but withal for grea- 
ter Strength, to fupport the Body's own Weight, 
■together with other addttional Weights it may 
have Occafion to bear. The Thigh-bones and Lees 
long, and ftrong, and every Way well fitted iot 
the Motion of the Body. The Feet accomiQods- 
led with a great Number of Bones, curioufly add 
firmly tack'd together, (to which muft be added 
the Mioiftry of the Mufcl^ {h)y to aofwei alt the 
Motions 



if) S« Bc»k VI. cbaf. I, mtt (£). 
fe; See Book IV. Chsp. 8. mu (e\ 
I " ih) The Mechinirm of ilie Foot, would appcit to ic 
wondnful, if 1 Oiould ddccnd to a Defcription of ill iis 
-fl'Btrs) but ihat woiiid be too long tot ihefc t^Jotes; thete- 
'iore a brief Acconni, (moft of which I owe to the betbrc- 
—eomjneijded Mr, chtfrlden,) m.iy i'crve for a Sample : In the 
'■' tifft Place, k is ncceffary the Foot fhould be concave, to 
f'Cftabls us 10 Ihcnd- finii, and thRt the Nerves and Blood- 
•Veffcls Buy be free from Comprrflion wh«n wc fiand or 
, wilk. In order bercumo, ihc Igna fit;-ois v.\ vVtT 



U.s!ta« 



9tM Q/smifitimm' od^ad 

Motions of the Legs and Thighs, and at theiamc 
Time to keep the Body upright, and prevent iw 
faliing, by readily aHilUng agamft euery VacilUtioq 
tfiercof, and with .cafy and ready Touchy ,ke^* 
ing the Line of Innixio»y and Qenter of Gravily in 
due Place aiid Pofturq (*)■ , ,. ■■ t, ' 

And as the. Bones are admirably adapted to 
propi fo all the Parts of the Body arc as incoco-: 
parably plac'd to poifc it. Not one Side too hea- 
.Vy for the other j but all in nice v^quipojfe: The 
Shoulders, Arms, and Side Ecquilibrated oo one 
.Parti on the other Part the f^t/cera of the Belly 
counterpois'd with the Weight of the fcapuJar 
Part,, and that ufeful Cufhion of Fkfli behind. 

And laftly, To all this we may add the wonder- 
ful Concurrence, and Miniftry of the prodigious 
Number and Variety of Mufcles, plac'd through- 
out the Body for this Service j that they (hould 
fo readily anfwa to *6very P9ftiirc v-vod comply 
^^h eyoy M.qdoD hereof, wicboHC;9iiy pnvif^ 



aofE one tnoibcr at the Bottom of the Foot, in tbo Fdm 

■ of a St, jtndrew's Crofs, to iodine the leSet Tocj ipvudi 

the great One, and the great Otic towards 'the lei^er^, ^Th,e 
fieri Flixors are chieHy concern'd in drawing" the Toes 'fo- 
Wftrds the Heel. The tranfvirfalk Pidii (lra*» the Otrt- 
: fides oE tiic Foot towards each other ; Jnd by bciog in- 
fcrted into one of i)\t fefamo'tdQoaei, of the great Toci di* 

■ «rts the Power of the ehduSlar Mufclti (falfly {a ctii^J 
and makes it become a Flexor. And laftly, the ptroniiu 
LongHt tuns round rhe outer Ankle, and obhquely forwards 
croft the Bottom of the Foot, and at o»ce helps «) cMend 
the Tarfus, to conHrii^ the Foot, and to dired the Fovrcr 
of the other Exunjort towards the B4I]. of the. great Toe : 
Hence ihc Lofs of the jrwr T«, is more than of all the o- 
lh« Toes. ■ See alfo Mr. CeV^'i Ann. Tab. ifi. erf. ' 

, (i) . It i% Tcty wqli wortii while to compare hc(e what Bf 
. relii faitht .4* ,ai«W ^nipui. Par. I. cap. i.S. . Bi Jlgtitni 
. Animal. Prop. 131^ (7c. To wJikh I icfei the Rca<tei. it 
being too long to ledtc beie..' 



Thought 



Chap.ill. Of Man's Figure. 

Thought or Reflex a£t, fo thar (as the excelleni 
Borelii {k) faiih), '• It is worthy of Admiiatiofij 
" that io fo great a Varieiy 'of Motions, as rurt 
" nJDg, Iraping) and dancing, Nature's Laws < 
** Equilibration ihould always be oblerved i an 
" when negleiled, or wilfully tranfgrcfTed, thaj 
btbe^ody mtift beceflarily and immcdintely tum 
^<ia»ro._;^', ■', - ■_- "^^^ 



■ -^ ..C H A P. III. ; , 

pV«vfei«UREtf«<^ Shape (?/Mi(»'j BpoJ 



•iHE Figure and Shapcof Mart's Body, is the 
moft commodious that could polTibly be in- 
deed for fiich an Animal j the moil: agreeable Co 
J Motion, to his Labours, and aU his Occafions. 
|br had he been a rational Reptile, he could not: 
rave moved from Place to Place fall: enough for 
hisBulinefs, nor indeed have done any almofl. HaJ 
. he been a rational Quadmpede, among other Things, 
■**tc had loll: the Benefit of hrs Hands, thofe noble 
Jpftrumcnts of the moftufeful Performances of the 
fcdy. Had he been made a Bird, befides many 
■iher great Incoveniencies, thofe before-mentiofi-* 
Bof his Flying Would have been fome. In i'* 
word, any other Shape of Body, but that w^ic 
%e All-wife Crcacor hath given Man, would have 
Kn as incommodioQs, as any Pofture but that of 
it would have rendered him more helplefs, 
fc' have put it in his Power to h^ve been more per- 
vcious, or deprived him of Xenthourandfiene&t^^ 



k 



x88 Of MnaCt Suture. Book V. 

or PleafuTcs, or Convenience^ Wlifch hisprefeiK 
Figure capacitates him far. 



C H A P: IV. •; 

O//^ Stature 4»rf Size tf/JI/rfsVBoDT. 

AS in the Figure, fo in the Suture and Size of 
Man's Body, we have another manifeft In- 
dication of excellent Dcfign, Not too Pygme- 
an («}, nor too Gigantick (i), either of which 
Sizes would in fome particular or other, have been 
incommodious to Himfclf, or u> his Bufinefs, or 
10 the reft of his Fellow-Creatures. Too Pyg- 
mean would have reixlered him loo puny a Loid 
of the Creationj too impotent and unfit to manage 
the inferiour Creatures, would have cxp<rfed him 
to the Aflaults of the weakeft Animals, to the ra- 
vening Appetite of voracious Birds, and have put 
bim in the Way, and cndangaed bis being trod- 
den in the Dirt by the larger Animals. He would 
have been alfo too weak for his Bufinefs, unable 
(o carry Burdens, and in a word, to tranfad the 
greater part of his L^ours and Concerns. 

And on the other hand, bad Man's Body bceti 
made too monftiouHy ftroug, too enormoully Qi- 



(it) Whar is here urged ibtmt the Size of Iifan's B^, 
may arifwer one ot LHcrmus'i Rcjfons w6y tlH ex rumko 
gi^itnr. His Argument is 

Dem^ue f«r Hamlnes tiWOI inttura far*it 

Han ptiuii, ftiibus tpti funtiivt fer iim4» f'Jfftt - 

Tfanfirt, o- mapifi tnaaH'its dtvilUre motutti r 

Luctet, L, I. d 
(t) mud facUt jit m quif^»m v if^tans earparnM 
er /"it'/i/im jkttiU kaiut. Diodor. Sicl.. 17. 

gjunicfc I 
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Chap-iV. Of Man's Stature. 189 

^ncick {c\ it would hfivc rendered him a dange- 



\c) AJtho' we rod of Gi/tnti before Seah's Floofl, Gm, 
vi. 4, and more plainly aftertvsids in Ktimb. xlii. 33- Vet 

[• ^re is grclt Reafon to think ihe Siic of Man was always 
I &e fame from the Creation. For as to the Ne^hiUm 01 Gi- 
r, in Gta. vi, the Ancients vary about them; fonie taking 

fem for great Atheifts, and Monllcrs of Impiety, Rapine, 
yranny, and all Wickedncfs, as :well as of monlhous Sia- 
"^rc, according as indeed the Hthrtw Signification alJowi, 
>^ And as for the Ntfhitirn in tiutnb. xiii. which were e\i- 
i gently Men of a Gigantick Sue, it nioft be confidered, that 
f Ttis very probable, ihe Fears and Difconieniments of the 

"Spies might add fomewhat thcTCunto. 
I ft- But be ihc Maiter ai it will, it is very manifeft, that m 
' _i)>«;h tlicfe Places, Giatm are fpoken of is Rarities, and 
[ _W'ondcrs of the Age, not of the common Stature. And 
I Ach Inliances we have had in all Ages; excepring fome fs- 
\ 'feilous Relations; fuch as 1 take to be that of Theutobetehm, 
Swho is faid to Jiave been dug up, Anne 1613, and to have 
Ana higher than 'lie Ttophtvs, and 16 Feer long; and no 
_pcttet i ruppol'e the Giants to have been, that Ol. Magniti 
gives an Account of in hi! 5"' Book, I'uch as Harthtn, and 
^tarehater, among the Men; and among the Women, rt- 
rftria efl (failh he) puiUa ■ ' ' in capiit vutnifnta, .lemor- 
I oMi iiKitU* chiamydi purfurta, loHptuiiuit c^iittritm jd, '«• 
Jiludwii ittitr humirai quxtuor. 01. Mag. Hill. L ;■ t^- ^- 
But as for the more credible Relations of Coliath (-iijhifg 
y^Bt's^"'""*' ^Culiits and » Span, i Sam. xvii. 4. which accoiM- 
'^ ing to ihc late curious and learned Lerd Jlijhaf «/ Pcicrbo- 
DUgb is fooiewhat above 11 Feet Eaglijb, v'td. Biiliop Cum- 
frU/td 0/ ^iwijh Wtights and Mitfurn) of Maxir/iiaxi th« 
j^peror, who was 9 Feet high, and others in >Jr<2«/ju, and 
fjyher Reigns, of about the fame Height: To which we 
I may add the Dimenltons of a Skeleren, dug up lately in the 
|.£JaCc of a Sfmxn Camp near St. Aibans, by an Urn infcrib- 
,>jd, M»r(in Ameninai; of wbir.'ii an Account is given by 
I tie. Cht/itdttt, who jadgeth bytheDimeofionsof the Bones, 
.that thcPetfon was 8 Foothi^'n, viJ. PhiUf.Jramf.^o. n^. 
I 'ThefeaniitiiK Examples ant*. Relations,- 1 fay, wccan maich, 
I yea, out- do, wiih modeir. KxampUsj of which we have di- 
alers in, J. Liidolph. Cammet/f, in hiji. Aihmp. L. t. c. & 
EC.it. M^gu!, daringtiM, Dt. HaliitL-ui, and otiicts. Whith 
r atet lelaies fiom Nd/jMa;, of Porceis and A.i:i;i».i^ VtIov.v 



i^o OfHaiis Stature. Book V, 

ing to the l^mpcror of Qhinn^ pf ks ^^^^ high jr >i^() others 
from Purchasy of i6 and ii Feet 6igh, and more. See chd 
learned Author** Apolog, p. 208. 

Thefc -indeed exceed what I haye feen in England; but 
m 1684, 1 my felf meafur'd an Irijh Youth, faid to be not 
19 Years old, who was 7 Feet near 8 Inches, and in 1697, 
* Woman who was 7 Feet 3 Inches in Height. 

But for tbe ordinary Size of Ma^ikind, in all ProbabSky, 
it was always (as 1: faid) the fame, as may appear from th^ 
Monuments, Mummies, and other ancient Evidenced to be 
feen at this Day. The moft ancient Monument at this Day^ 
I prefnme is that of Cheops, in the firft and faireft Pyramid 
€f JEgypti which was, na doubt, made of Capacity every 
Way fnfficient to hold the ftody of fo great a Perfon as wai 
intended to be laid up in it. But this we find by the tiice 
Meafures of our curious Mr. Gfeavis, hardly to exceed oar 
common Coffins. The hollow Part whUm (faith he) is in length 
only 6,488 Feet, and in Breadth but i,ii8 Fnt : The l>epth 
»,86o Feetn A narrow fpace, yet large enough to contain d' 
moft potent and dreadful Monarch, being dead ; to whom liv^ 
iugy all i^gypt was too ftreight and narrow a Circuit, By 
thefe Dimenjtonsg and by fuch other Ohferuatieni, as havg 
been taken by me from fever al embalmed Bodies in ^gypt, tui 
may conclude there is no decay in Nature (though the gffe/^i- 
en is as old as Homer) but that the Men of this Age are of 
the fame Stature they were near 3000 Tears ago, vid. Greaves 
of the Pyr. in 1638, in Kay% Collect, of Trav, Tom. r. 
pag. 118. 

To this more ancient, we may add others of a later Date. 
Of which take thefe, among others, from the curious and 
learned HakewilL The Tombs at P'lfa, that are fome thou- 
fand Years old, are not longer than ours ; fo is Athelftanes 
in Malmesbury-Chmch > fo Sehhas in St. PauPs, of the Year 
693 ; fo Etheldred's, &c. A^o\,ii6,(yc, 

The fame Evidence we have alfo from the Armour, 
Shields, VeiSels, and other Utenfils dug up at this Day. 
The Brafs Hdmct dug up at Metaurum, which was not 
doubted to have been left there at the Overthrow of Afdru- 
bal, will fit one of our Men at this Day. 

Nay, befides all this, probably we have fome more cer- 
tain Evidence. Auguflus was 5 Foot 9 Inches high, which 
was the juft Meafure of our famous Queen Elizabeth, who 
exceeded his Height i Inches, if proper Allowance be made 
for the Difference between the Roman and our Foot. Vid, 
JHakew, i^. /. 215, 

(d) T6 

■ i 



Chap. IV. Of Mm's Stdtkn. %^\ 

rou$ Tyrant in the World, too ftrong (^ in fbmc 
Refpcas, even for his own Kind, as well as the 
other Creatures. Locks and Doors might per- 



{S) To the Stature of Men in the foregping Note, we 
may add fome Reniarks about their uiiufual StrtHgth. That 
of Sampfon (who is not faid to have exceeded othvr Men in 
Stature as he did in Strength) is well known. So. of old» 
JHe^or^ DioffiedeSf Hercules^ and Ajaxzxt famed; an^d fined 
them many others ; for which I (hall feek no farther than 
the before commended Hakewill^ who by his great and cu- 
rious Learning, hath often mod of the Examples that are to 
be met with on all his Subjeds he undertakes. Of the Af- 
ter-Ages he names C. Marius, MaximlnuSf Aunltan^ Scan^ 
derhergey Bardefin^ Tamerlane^ Si/kdy and Hunmndes, Annd ' 
1519, Klunher^ PrpVoft of the great • Church at M'tfnia^ car-^ 
ry'd a Pipe of Wine out of the Cellar, and laid it in the 
Cart. ' Mayolus faw One hold a "Marble Pillar in his Hand 
3 Foot long, and i Foot diameter, which he tofs'd up in 
the Air, and catched again, as if it were a Ball. Anothei"' 
of Mantua, and a little Man^ named Rodamas^ could break 
a Cable, ^c. Ernando Burg, fetched up Stairs an Afs laden 
with Wood, and threw both into the Fire. At Covftantlno", 
pie. Anno i$8i, one lifted a Piece of Wood, that twelve 
Men could fcarce raife : then lying along, he bare a Stone 
that ten Men could but jufl: roll to him.. G. .of Fronsberge^ 
Baron Mindlehaim, could raife a Man off his Seat, with on- 
ly his middle Finger ; flop an Horfe in his full Career ; and 
ffaove a Cannon out of its Place. Cardan faw a Man dSance 
with two Men in his Arms, two on his Shoulders, and one 
on his Neck. Patacoua, Captain of the Cojfacks^ xould tear 
sin Horfe- Shoe ( and if I miflake not, the fame is reported 
of the prefent King Augufius of Poland.) A Gig^htick Wo- 
man of the Kethirlands couldlift a Barrel of Ht^burgh^tcx. 
Mr. Cartw had a Tenant that could carry a But*s Length, 
6 Bufhel of Wheaten Meal (of 15 Gallon Meafure) with the 
Lubber, the Miller of 24 Years of Age, on the top of it. 
And jF. Roman of the fame County, could carry the Carcafs 
of an Ox. Vid. BakewUi, ib. p. 138. 

Viros kllquot moderns m$moria tarn a mtneralihus^ quam a- 
His Seuthid, c^ Gothh frovincils adducere congruit^ tanta for-' ' 
titudtne fYddUos^ uf qaifque eorum in humeros fubUvatum E- 
quum, vel Bovem maximum, imo vas ferri 600, 800, aaf 
loco librarum (quale & aliquA PuilU Uvan fojfunt) ad^u* 
ra ftadja fortareh Ol. Mag. ubi fupr, 

U 2, Vv^^ 
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haps have been made of fuflicient Strength to have 
barricaded ourHoules j nnd Walls, and Rsmpdrcs 
might perhaps have been made ftrong cnaiagb to 
have fenced our Cities. But thcfc Things could 
nor have been without a great aod inconvenient 
Expence of Room, Materials, and fuch Ncccfla- 
ries, ns fuch vaft Siruftures and Ufea would have 
occafioncd} more perhaps than the World could 
have afforded to all Ages and Places. But let. us 
take the Dcfcani of a good Naturalift and Phyfi- 
cian on the Cafe (e). *' Had Man been a Dwarf 
•' (faid he) he had fcarcc been a reafonsble Crea- 
" ture. For he muft then have had a Jolt Hcadi 
■** lb there would not have been Body and Blood 
*' enough to fupply his Brain with Spirits j or he 
*' muft have had a fmall Head, anfwerable to hJs 
",Body, and fo there would not have been Brain 
" enough for his Bufiuefs — Or had the Species of 
" Mankind been Gigantick, he could not have^ 
" been fo commodiaufty fupplied with Food. For 
*' there would not have been Flefh enough of the 
« belt edible Beaits, to fervc his Turn. And if 
*' Beads had been made anfwerably bigger, there 
" would not have been Grafs enough. And fo he 
goeth on. And a little after, *' There would not 
*' have been the fatue Ufe and Difcovcry of his 
" Reafon i in that he would have done many 
" Things, by mere Strength, for which he is now 
" put to' invent innumerable Engines — ■. Neiihei 
*' could he have ufed an Horfe, nor divers otb«s 
*^ Creatures. But being of a middle Bulk,^ he if 
" fitted to manage and ufe them alh For (fticft 
*' he) no other Caufe can be affigocd why a Mm 
^ was not made five or ten Tinies b^er, but fai$ 



if) Gttif'i Cefiael. Star. B. l'. cfa. J.' S. 15. ' ' .: 
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*' Relation to the reft of the Univcrfc, Thus far 
our curious Author. 



■*i 



C H A p. V. 

Of the Structure dfthg ^akts^/ 

Man's Body. ^ 

HAving thus taken a View of the Pofture^ 
Shape, and Size of Man's Body, Idt us iii 
this Chapter furvey the Strufturc of its Parts. 
But here we have fo large a Profpeft, that it 
would be endlefs to proceed upon Particulars. It 
muft fuffice therefore to take Notice^ in general 
only, how artificially every Part of our Body is 
made. No Botch, no Blunder, no unneceflary j^ ^ 
paratus (or in other Words) no Signs of Chance (<^$ 
but every Thing curious, orderly, and performed 
in the ibortefl: and beft Method, and adapted to 
the molt compendious Ufe. What one Part is 
there throughout the whole Body, but what is 
compofed of the fitteft Matter for that Part i 



(4) It is manifeftly an Argument of Defigh,jisit in^the 
Bodies of different Animals, there is an Agrecthf&t of 'the 
Parts, fo far as the Occafions-'and Ofices agree, bfflMi diffe- 
rence of thofe, where there is a difference of thefe. In aia 
Human Body are many Parts agreeing with thftfc of a Dog 
for Inftance; but in his Forehead, Fingers, Hand, Inftru- 
mcnts of Speech, and many other Parte, there are Mufdes, 
and otlicr Members which are not in a Dog. And fo con- 
trariwifc in a Dog, which is not in a Man. If the Reader 
is minded toiee wkat particular Mufclcs are in a Man, that 
are Tiorih a Dog ; or ill a Dog that are not in an Humane 
Body, let him conAilt the carious and accurate Anatomift 
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made of 'the mod proper Strength and Texiurc j 
{hapcd io the conipleateft Form; and in a word, 
accouter'd with every Thing ncceflary for its Mo- 
tion, OtEcc, Nourifhment, Guard, andwhatnp?! 
What fo commodious a Stru6ture and Texture 
could have been given to the Bones, for InlUnce, 
to make them firm and flrong, and vvithn) light, 
as that which every Bone in thcBodyhath? Who 
could have fhaped them fo nicely to every Ufc, 
->nd adapted them to ever Part, made them of fuch 
ft Lengths, given ihcm fuch dueSizesand Shapes, 
fc-nancUed , hoTlo*rcd , headed , lubricated , and e- 
very other Thing miniftting, in the belt and moft 
compendious manner to their feverai Places and 
Ufcs ? What a glorious CoUcftton and Combinati- 
on have we alfo of the mod exquilite Workman- 
ship and Contrivance in the Eye, ni the Ear, in the 
Hf i^ (^)) in the Foot (f), in the Lungs, and other 
Parts already mcmion'd? What an Abridgment of 



(() pdbii having deroibed the Murclcf, Tendbni; -todo- 
ther Parts of the PingeiSi and their MotJoni. ctim out, Ctt- 
Jldtra iptur ttiam h'lc miraiihtn Ckea^oxis fafitniiam! 
De Uf. Wrt. L. I. c. 18. 

(c) And not onlf in the Hand, but io his Account of the 
Foot (L. 3.) he frequentlif takes notice of what he cills jlr- 
fim, Providimium v SafitniUm Ci^diuris. As Ch. 13, jln 
igiiur non tptum tfi h\( quoqiu ^dmirart Prfvidtnt^^m Cefdi- 
mr.h, qui t^ ulrum^u* '</*'''■ *'fi '*"* tantrarium, txtii't 
(tnvinunttt o- ctnftntiimti invium fyiricatui tfi tttiuimtm- 
iri [libiz] puriivlas r And it the enij of the Chap. §lsi4 
fi »mnia qtt* ipfarum funt partium mtntt mmut*v*rj'f:'"r -"f 
qui invtmrimni fefitienem aliitm milierem ei qkkm nunc fir- 
t'it» fuBt, nequt figi"taa, Biqut mainitudititm, s*qii* e»m»»xi- 
tntm, niqitM (in jitucis ejirtiia compkiiar) aliud qiud^uttm 
gerum, qiu forportiui nttijpiri^ imftml, fcrftmfiihW.fttifun' 
. $iar» eftritt, cr undiqit* rtft* (tnfiuutiun frtfMimt'^tU 1*9^ 
^Hi6o*$m. The UkeaUb ceiicludei,<;;ii. 1;. -..■<''. 



*^ 
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^ what a Variety of Ufes {d), hath Nature kid 

jiSpon that one Member of the Tongue, the grand In- 

Arument of Taft, the faithful Judge, thcCentincI, 

Blthe Watchman of all our Nourilhment, the artful 

TsModuIacor of our Voice, the neceflary Servant of 

Ejklartication, Swallowing, Sucking, and a great 

L^eal befides ? But I nwft defill; from proceeding 

EjB|)on Funiculars, Ending I xm fallen upon what I 

L^ropos'd to avoid. 

'■ And therefore for a Clofe of this Chapter, I 

ball only add Part of a Letter I rcceiv'd from the 

K^efore-comniendcd very curious and ingenious Phy- 

ifician Dr. tancred Robinfin, Wbat^ ffaith he,) can 

fftfftbly be better contri'o'd for animal Motion and 

l^lii'/''* ^^^^ fbe quick jCircalatioa of the Blood and 

^inids^ tahith run out of Sight in capHhry Vtffiis-^ 

md very minute DuHs^ wiibout Intpediment^ (txcsft 

'W foms Difeafes,) being alt dirsSied to their peculiar 

xiands and Chanels^ for the different Secretion, fen~ 

fible and infenfihle-f whereof the lafi is far the grea~ 

itft i» ^tantity and EffeSts^ as to Health and Siek- 

P ««/}, acute Difiempers frequently ariftng from ce Dt- 

■fi/unulion of Tranfpiration^ through the cutaneous Cbim- 

*»iyi^ and feme chronical Onss from an Augmen- 

~^tion: Wherem ObflruSiions in the Liver, Pan- 

J and other Glandsy may only caufs a Schirrus, 

\ Jaundice, an jiguc, a Dropfy, or other flow Di- 

\/eafes. So an Increafe of that Secretion may accom- 

fany the general ColUqmiions, as in Fluxes, heSfick 

fi.weats and Coughs, I)iabstes, and ether Confump~ 

,,ffo^s- What a nf'ghty Contrivams is there to pre- 

•vfirve thefe due Secretions from the Blood, (on ■ahicb 



u. (^ jli tnim Opijicit indufirii maximum tjl indicium (tjuim- 
mdm^dum ante ftfinuvtero jura diximns) iif que ad almm u- 
'urn ftttritnt ctmparalM, ai atixi auaqut uliUlalei abuti, m^Ht 
ttimrt M [lagHtis Htiiuaiibus jingitlM fatiai fraprim farii- 
}ml»t. Galea, ub. fupr, L. o- c 5. 
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IJfe fa vtucb dcpendi,) by frequent jfttriiloni^ and 

Communications of the Fluids it their Paffag: tbreugb 

thf Hearty the X«w^j, and tba tvbtle Syfiem of the 

Mufcles? fybat Mteunders and Contortions of Teffels^ 

tit the Organs of Stparatitn ? Jnd, What tt Con- 

caurft of elafiick Bodies from the Jir^ to fupply the 

B|j, and continual Motions of feme Parts, not 

In Sleep, and Reji j but in long vioitnt Exerdfes 

-f Afujcks ? H-'bofe Force drivf the Fluids round 

w ul rapid Circulation through the mitmeft 

;, d by the conjiwi' Pabulum of the At* 

Uy ibcir own elafiick Fibres, ivbicb im~ 

jr, shot vCiiy en the Fluids. 

*. « mtnticn'd feme U/es of the Air^ in 

earrjH'f, jt^^ral FunliioKS in animal Bodies i / 
pay add .«-• Share it batb in all ibe Digefiions of th* 
find und fiuid Parts. For ivben ibis Syficm of Air 
eomeSj }fy divine Permittance, to be corrupted witb 
foyfonous, acrimonious Steams, either from the Earthy 
from Mercbandife, or infeSled Bodies., What Ha- 
veelt is made in ail the Operations of li-uing Crea- 
tures ? The Parts gangrene, aud mortify under Car~ 
kuncleSi and other 1'ukens : Indeed, the whole animal 
Oecouomy is ruin'd-y of fuch Inifottance is the Air to 
»U the Parts of it. Thus my learned Friend. 




.."% 
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CHAP. VI. 

Of the Placing the Parts of Mmfs Body. 



IN this ChaptcrJ I propofc to confider the Lodg^ 
ment of the curious Parts of Man's Body, 
which is no lefs admirable than the Parts thcm- 
felves, all fet in the moft convenient Places of the 
Body, to minifter to their own fcveral Ufts ^nd 
Purpofcs, and affift, and mutually to help one a- 
nother. Where could thofe faithful Watchmeii 
the Eye, the Ear, the Tongue, be fo coramodi- 
oufly plac'd, as in the upper Part of the Building? 
Where could we throughout the Body find fo 
proper a Part to lodge four of the five Scnfes, as 
m the Head («), near the Brain (*), the common 
Senfory, a Place well guarded, and of little other 
Ufe than to be a Seat to thofe Senfes ? And, How^ 
could we lodge the fifth Senfe, that of Touchinj^ 
otherwife (r), than to difperfc it to airParts of the 



{a) Senfm^ interpretes ac nuntit reruWi in capiu^ tanquam 
in arc€y m'trifice ad ufus necejfar'tos c^ fa^iy CT* coUocdti funK 
Nam ocuit tanquam fpeculatoreSf altifftmum locum obtmtnt ; 
€X quo plurima ccnfpicientes, f/tngantur fuo munero. Et aurtf 
cum fonum recipere debeant^ qui naturd in fubltme feirtur \ ri" . 
f^e in illis corporum partibus coUofau /un$. . Cic. de Nat. Dc^ 
or. L. 2. c. ^s^' u^i plura do caetcris Senfibus. 

(^) GaUn well obferveSy that the Nerves miDiflring to Mo- 
tion, are hard and firn}, to be lefs fubjed to Injury; but 
thofe miniRring to Senfe, arc foft and tender; and that for 
this Reafon it is, that four of the five Senfes are lodg'd fo 
near the Brain, viz. partly to partake of the Brain's Softnefs 
and Tenderneis, and partly for the Sake of the (iroDg Guar4 
of the Skull. Vid. Gal. de Uf. Part. L. 8. c. 5. 6. 

if) See Bi9h IV. Qbap. 6. Not$ (f). 
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Body?- Where could wc plant the Hand (</}, but 
joft where it is, to be ready at every Turn, qn.ajl 
Occafions of Help and Defence, of Motion, A£U- 
on, and every of its ufcful Services? Where could 
wefet the Legs and Feet, but where they are, to 
bear up, and ftandfomely to carry about the Body ? 
Where could we lodge the Heart, to labour about 
the whole Mais of Blood, but in, or near Et(c 
Center of the Body {e) ? Where could we find 
■Room for that noble Engine lo play freely in(? 
Where could we fo well guard it againit cxtcroal 
^Hu'ms, as it is in that very Place in which it |s 
lodg'd and fecur'd? Where could we more cooi* 
modioully Place, than in the Thorax and Belly, 
ihc ufeful Fifcera of thofe Parts, fo as not to fwag, 
and jog, and over-fet the Body, and yet to mini- 
fler fo harnionioufiy, as they do, to ail the feve- 
ral Ufes of Conco&ion, Sanguification, the Sepa- 
lation of various Feiincnts from the Blood, for 
the great Ufcs of Nature, and to make Difcharges 
of what is ufelefs, or would be burdcnfonje or 
pernicious to the Body (/)? How could we plant 
the curious and great Variety of Bones, and of 
Mufcles, of all Sorts and Sizes, neceflary, as I 
have faid, to the Support, and every Motion of 
the Body? Where could wc lodge all the Arte- 
ries and Veins, to convey Nourimment ; and the 
Nerves, Seofation throumout the Body? Where,' 
I fay^ could 'V^e lodge sff cbefe Implements of the 

(rf) %ukm vera tplM, atuutmUfMhiltgriim artium m'mifirM 
'Manns nttura hsminiMiif ToC P4rticuhrs of which, enu- 
merated by him, fee in Cii..-»0 /upr. c. 60. 

(») Sec Bm* VI. Chap. 5^. ,; 

{f)Ut in idifitiit Architimi avertunt ab ccul'ii a" narihm 
domiaorum ta, qut prifiumtia ntceff^rio tiiri tjftnt aliijmd hn- 
bitura ; fic natura rti pmids (fell, excrtmtnia) fraeul amands- 
'^it a ftnjiiuu Cicer. d^ Nat, Deor. L. x. c 5$. 
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to perform their fevcral Offices ? How 
Ifcould we fccurc and guard them fo well, as in the 
>crv Places, and in the fclf fame Manner in which 
•they are already plac'd in the Body? And laftly, 
I'to name no more, What Covering, what Fence 
I could wc find out for the whole Body, better than 
r-^hat of Nature's own providing, the Skin (g)? 
■ftilow could we fliapc it to, or brace it about evc- 
wy Part better, either for Convenience or Orna- 
ment? What belter Texture could we give it, 
which although Icfs obdurate and firm, than that 
I *iPf fome other Animals j yet is fo much the more 
L 'lenfiWe of every touch, and more compliant with 
I (every Motion? And being caCly defenfible by the 
[^J'ower of Man's Rcafpn and Art, is therefore 
T'ffnich the propercft TegumenE for a reafoaabie 
"Creature. 



(j) Compare here Galen's Obrcrvations di Vf. Pen. L. ti. 
t. IS- Alfo L. i. c. 6. See alfo Cewpir. Anat. where in 
■jpTib, 4. arc very elegant Cuts of the Skin in divers Paitt of 
tS'^c Body, drawn from mictofcopical Views; as alfo of the 
Rjfd/'i^i* Fyramidales, \\\e fadoriferom GUndt and Veflels, the 
"tiairs, &C. 




CHAP. VII. 






O/ the Provision in Mtoi'i Body «^<»»/f°' 

Bvits. :^ 

HAviug taking a tranfient View of the SttrfT 
fture, and Lodgment of the Parts 6f htt- 
man Bodies j let us next confider the admirable 
Provifion that is made throughout Man's Bodj'', 
to ftave off Evils, and to difcharge {a) them when 
befallen. For the Prevention of Evils, we may 
tske the Inftances already given, of the Situation 
of thofc faithful Sentinels, the Eye, the Ear, and 
Tongue, in the fuperiour Part of the Body, rhc 
better to defcry Dangers at a Diftance, and to 
call out prefently for Help. And how well fitu- 
ated is the Hand to be a fure and ready Guard to 
the Body, as well as the faithful Performer of 
moft of its Services? The Brain, the Nerves, the 
Arteries, the Heart (^), the Lungs > and in a 



(<■) One of Nature's mod conftant Methods here, \i by 
the Glands, and the Sicriii«ns made by ihem ; the Particu- 
lars of whicb being too long for thcfe Notet, 1 Hull refer 
to the modern Anatomift?, who have written on thefe Sub- 
je^; and indeed, who are the only Men ihat have done k 
tolerably: Particularly, our learned Drs, Co^kiurn, Keii, Mw 
land, and oihers at Home and Abroad: An Ahtidgracnt of 
whofe Opinions and Obfervationt, for the Reader's Eafc, 
may be raec with in Dr. Harris's Ltx. Tech. VoLi. under 
the Words G/uniii, ini jinimid Sitretion. ■. »' 

(i) In Man, and maft other Animals, the Heart hath the 
Guard of Bones; but in the I^/attjircy, which hath no BoncS, 
fno not fo much as a Back-hone,) ihi Heart is vtry fira»gtty 
ftcur'df *nd tits immur'd,_ or tapfititted in a CartiUgt,' ^ryif- 
ly Subjianet, which incluats tht Heart, and its jturicU, \ai tbt 
SkuU-—~d«th tbt Brain in athv Jjiinsit. Pe-wirs MjcaiC 
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Word, all the principal Parts, how well arc they 
barricaded, either with ftrong Bones, or deep 
Lodgments in the Flefh, or fome fuch the wifefr^ 
and fitteft Method, moft agreeable to the Office 
and Adion of the Part ? Befidcs which, for grea- 
ter Precaution, and a farther Security, what an 
incomparable Provifion hath the infinite Contri- 
ver of Man's Body made for the L06 of, or any 
Defe£t in fome of the Parts wc can Icaft fpare, by 
doubling them ? By giving us two Eyes, two 
Ears,, two Hands, two Kidneys, two Lobes of 
the Lung3, Pairs of the Nerves, and many Rami- 
fkations of the Arteries and Veins in the fleihy 
Parts, that there may not be a Defcifib of Nou- 
rifhmenc of the Parts, in Cafea of Amputation, or 
Wounds, or Ruptures of any of the VdTels. 

And as Mao's Body is admirably contrived, and 
made to prevent Evils j fo no lefs Art and Cauti- 
on hath been usM to get rid of them, when they 
do happen. When by any Misfortune, Woundt 
or Hurts do bcfal > or when by our own wicked 
Fooleries and Vices, we pull down Difeafes and 
Mifchiefs upon our felves, what Emunftories {c\ 
what admirable PaiTages (^), are difpers'd through- 

oue 



(c) Hire [from the Puftulcs he obferv*d in Monomotapa,] 
wtrt Grounds to admin thi Contrivance of our Bloody which 
on fomo OtxaJionSf fo foon as any Thing defiruHivo to the Con'* 
ftittuion of it J comes into it, immediately hy an intejiine Cont^ 
motion^ endeavoureth to thrufl it forth^ and is not only freed 
from the new Cueft ; but Jometimes what likewife may have 
lain lurking therein " ■■■■ f or a great while. And from hence 
it comes to fafsy that moft Part of Medicines , when duly ad* 
miniftredy are not only font out of the Body themfelves ; but 
likewife great §luantities of morbifick Matter : As in Saltvati- 
enf &c. Dr. aloane^ Voy. to Jamaica, p. 25. 

(d) Valfalva difcover'd feme PaiTages into the Region of 
i}it Ear-drum^ Of mighty Ufe, (among others,) to make Dif- 
chargcfi of Broifcs, Impo^umes, or any pura!ent> or mor* 
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out the Bpdyj what incomparable Methods doth 
Nature take <ej j what vigorous EflForts is flie ena- 
bled 



bifick M»Iier from the Bnin, and Parts of ihc Head, ,X>i 
which he gives mo Eiampics: One, a Pcrfon," who froin 4. 
Blow on his Head, had difma] Painj therein, grew Spcc'Ch- 
lefs, and Uy under an ahfolutc SuppteDian anij Decay of his 
Strength ; but found certain Reliei. whcncvei hehpd iFlul 
of Blood, or purulent Matter out of his Ear; wWU after 
his Death Vatfaha difcover'd, was through Ihore PajTiges, 

The other was an apapltilUal Ctfe, wherein he founj i. 
large Quantity of extravafated Blood, making Way from thd 
Ventiicles of the Brain, through ihofe farae FaiTaget. vi* 
fal. li* Aurt hum. C. 1. 5. 14 and C. j. S. 8. ^ ,. 

(e) Hipfecmtii Lib, de Al'imeniii, takes notice of tbe Saga- 
city of Nature, in finding out Methods and Paflagts for md 
difcharging Things ofifeniivo to the Body, of which the )«£ 
learned and ingenious Bifhpp of clegher, in inUmd, (Bo^h.) 
gave this remarkable Indancc, to my very curious andiuga- 
nioDS Neighbour and Fnend, D' ,Jcreii«^«t, Efq; ■»(*. That 
in the Plague Year, a Gentleman at the UniverGty; had t 
large Plague Sore gather'd under his Arm, which, wten they 
expeded it would have broken, djfchsrg'd it feU by a more 
than ordinary large and fcetid Stool; the Sore having no o- 
ther Vent for it, and immediately becoming foucd and well 
thereon. 

Like to which, is the Story of Ja/ LaMn'mu of a Soldi- 
er of thirty five Years of Age, who had a SircUng in his 
right Hip, accompanyM with great Pain, tTt.- By tbe Ufe 
of emollient Medicijies, having ripen'd the Sore, the Sur- 
geon intended the next Day to have open'd it; bat about 
Midnight, the Patient having great Provocations to ftool, 
disbUrtben'd himfelf three Times; immediately upon which, 
both tbe Ttimor and Pain ceas'd, and thereby dirappoinied 
ihe Surgeon's Intentions. Ephtm. Cirm. Anno i6yo. Obf. 
49. More fuch Inftances we find of Mr. Totgcs in Fhilaf. 
TT»nfa(l. N". 313- But indeed there ate fo many Example* 
of this Nature in our Phil, Tranf. in the Epbim. German. 
The. Barthiline, Rhcdim, Senitertrui RUitanus, 8tC. that ft 
would be Midlefs to recount them. Some have fwallow'd , 
Knives, Bodkins, Needles and Pins, Bullers, Pebbles, and 
twenty othet fuch Things as could not find a PafTage the or- 
dinary Way, btlt have met with an Exjr through the BUddcr^ 
or fome other Way of Nature's own providing. But patEni 
OTcr maoy Piiticulais, 1 fliall only give one fnltancc more, 

. /. 6 benaTe 
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bled to make, to difcharge the peccant Humoi 
to correS the morbifick Matter ; and in a Word, 
to fet all Things right again? But here we had 
beft take the Advice of a learned Phyfician in the 
Cafe; " The Body, (faith he,) is fo contriv'd, as 
" to be well enough fecur'd againft the Mutati- 
** oils in the Air, and the lefler Errors we daily 
** run upon j did we not in the ExcefTcs of Eat- 
" ing, Drinking, Thinking, Loving, Hating, or 
" fome other Folly, let in the Enemy, or lay vio- 
*' lent Hands upon our felves. Nor is the Body 
" fitted oniy CO prevent j but alfo to cure, or mi- 
« tigate Difeafes, when by thefe Follies brought 
" upon us. In mofl Wounds, if kept clean, and 

" from the Air, the Flelh will glew together, 

** with its own native Balm. Broken Bones are 
" cemented with the Callus^ which thcmfelves 
" help to make". And fo he goes on with am- 
ple Inftances in this Matter, too many to be here 
ipccify'd {f). Among which he inlUnceth in the 
Diftcmpers of our Bodies, Ihewing that even ma- 
ny of them are highly ferviceable to the Difcharge 
of malignant Humours, and preventing greater 
Evils. 

And no lefs kind than admirable is this Con- 
triyauce of Man's Body, that even its DillempeiS 



becaufe it may be a good Caution to fome Pcrfons, ihat 
tbefe Papers may probably fall into ibc Hands of; and that 
h, the Danger of fwallowing Ptum-Jients, PntKe-Jloncs, &t. 
Sir Frascis Builir'% Lady had many Prunt Jlenn that made 
Way through an Abfcers near her Naicl, Philof. Tr»nf. N". 
ifij.. where are other fuch iike Examples. More alfo may 
be foana in N"- iBz, 304, ct-c And at this Day, a yow^^ 
Man, hving not far ojf me, labc^ureth under \ery nont 
fome and dangerous Symptoms, from the Stones of fl 
tnd BaHacir, which he Iwaliow'd eight or ten Years ago.j 



' 3iu«id 
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ihould many Times be its Cure {g) ^ chat when the 
Enemy lies lurking within to deftroy us, there 
ihould be fuch a Rcludtancy, and ail Nature exci- 
ted with its utmoft Vigour to expel him thence. 
To which Purpofe, even Pain it fclf is of great 
and excellent Uie, not only in giving us Notice 
of the Prefence of the Enemy, but by exciting us 
to ufc our utmoll Diligence and Skill to root our 
fo croublcfotnc and deitructive a Companion. 



(j) Kor *rt Diftafts thrm[ilvct ufrUfi : per ibe Bkid in a 
Jtvtr, if wtU govtrii'dj tUf Wint uftm tin Frtr, difihargttlr 
h feif of allheicroiciitoiii Mixiurtt; and tiamrt, ibt Difeafe, 
^nd Rtmtdiis, cban alL tht Rtnini af iht Uaiift \ witrtty th*t 
Mihith thrralms Urath, ttndi, in Cindufirn, fir iht frtlwg- 
mg of Uft. Grew uhi fupr. i. 51. 

And ai Difeafcs tnmiftiir Jonisiimes to Heilth; fo to o- 
thcr good Vies in the fiody, Tuch as qaicfcning the Senfes : 
Of which lake ihefe fnllances tclatiDg 10 the Heaiing and 
Sight. 

j1 titry h$tmaur Phyficidu fa/linj into an e4d Kind of T»- 
ver, had kis Senft if liiariag thtrihy ntadt fo -jtrj nitt and 
under, tkm he very plainly httrrd fcft li'bifperi, thai it'irt 
made at a eon fider able Difianct of, and which were net ia tht 
Itafl fireeiv'd iy the Byjlandirr, npr iveuid have bun by him 
before h,> Sick»tfs. 

A GintUmMt of emmtnt Parts and Natti-diirimf a Oifem- 
f_tr he had in his Eyti, had his Organs ef S^bfirou^t'tB b* 
p tinder, that both his Triinds, and hmfklfhavt a^tt'd nW, 
that when hi zvak'd in ihi Hight, hi ciuld for a viiuie fduitly 
fie and difiinguifh Colours, m vitll m other Ob]'t£lt, difurni- 
iit by thi Eyi, at wat men tha» «tKi try'd. BQ)rL4ct« r . tut. 
Of Effiuv. ch. 4. 

Daniel Priter-^ciintinu'd Diaf and Dumb frtm kit Birtk, 
till thi 17^'' Tear of his Agt-^—Afsir hit Knovtrj-ftim 'a F»- 
vtr, hi pirciiv'd a Motion in his Brain, ^hifh viae vtry «M<t- 
fy to him : and afterwards hi bt^an to hiar, andki Proetfi ff 
Time, to undirfiand Switch, &C. Vid. Pliilof. Tr»f. N».'3ii. 
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CHAP.. VIII. 

Of the Conlent between the Parts of 

Man's Body. 

IT is an admirable Provifion the merciful Crea- 
tor bath made for the Good of Man's Body^ 
by the Confent and Harmony between the Parts 
thereof : Of which let us take St. PauTi Ddcrip- 
tion, in i Car. xii. 8. But now hatb God fet the 
Members^ every one, of tbem in the Body^ as it batb 
pleased him» And {f.zi.) ^be Eye cannot fay unt^ 
the Hand^ I have no need of thee : Nor again^ the 
Head to the feet^ t have no- need of you. But^ fuch 
is the Confent of all the Pares, or as the Apoille 
Wordeth it, God bath fo tempered the Body together^ 
that the Members Jhould have the fame Care one fjr 
another^ f. if. So that whether one Member /uf" 
fery aii the members fuffer with it 5 or one Member 
be honoured^ (or afi^cded with any Good,) alU the 
Members rejoyce^^ [and fympathize] with it^ -f. z6. 

This mutual Accord, Confent and Sympathy of 
the Members, there is no Reafon to doubt (^), is 
made by the Commerce of the Nerves (*), and 



(4) See Book 4. Chap, 8. 

(ff) Tria frofofita ifji Nature in Nervorum difiributiom fuo^ 
rant, i. Vt Jen/or its inftrutnontis Senfum imfertiret. z, Vt 
motor its Mot urn, 3. Ut omnibus aliis [partibus] darot^ ut quA 
fi dolorem adferrent^ dignofcerent. And after wards. Si quit 
in difftdlionibus fpe^avitf eonfideravitque jufienoy an fecus Na^ 
tura Nervos non eddefn menfurd omnibus partibus diftribuerit^ 
fed aliis quidem liber alius 9 aliis vero parcius, eadem cum Hip" 
pocratty velit nolit^ de Naturd omnino pronunciabit, quod ea 
fciUcet fagaXf jufta^ artificiofa, animaliumque provida ejh Ga- 
len, de Uf. Part. L. 5. c p. 



3«tf ^Oii/ewt'9f^m^^s}^^'t6ldt. 

•their artificial Poficions, and curious Ramific«i- 
ons throughout the whole Body, which is admi-* 

'Table and incomparable, and might dcfcrvc a Place 
in this Survey, as greatly, and manifeftly fettine 
forih the Wifdom and Benignity of the great Cre- 
ator i but that to give a Dclcription thereof from 
the Origin of the Nerves, in the Brairiy the Ceri- 
hellam and Spine^ and fo through every Part qlf 
ihc Body, would be tedioas, and intrench toj) 
•much upon the Anatomift's Province; And there- 
fore one Inftance fliat! iuffice for a Sample of the • 
■Wholci and that fliall be, (what was promiVd be- 
fore (c)y the great Sympathy occafion'd by the 
fifth Pair of Nerves i which I chufc to inftance 
in, rather than the Par vagum^ or any other of the 
Nerves i becaufe although we may have lefs varie- 
ty of noble Contrivance and Art, than in that 
Pair } yet we {hall find enough for our Purpofc, 
and which may be difpatch'd in fewer Words. 
Now this fifth Conjugation of Nerves^ is branch'd 
to the Ball, the Mufcles, and Glands of the Eye> 
to the Ear} to the Jaws, the Gums, and Teeth j 
to the Mufcles of the Lips (</) j , to the Tonfils, 
the Pilate, the Tongue, and the Parts of the 
Mouth } td the Pracordia alfo, in fome Meafurc, 
by inofculating with one of its Nerves j and laftly, 



(e) Book 4. chap. ;. 

tJ) Dr. lyiliis gives the ReaTon, cur muiua jtmafiervm of- , 
lala Utih imfrejfa, turn frdCdrdU, lum gemial'u »fficiinit, »- 
mertm ac libidintm lam facUi irriiMt, tOibc from the Con- 
fent ot iliofe Vtm, by tlie Branches of tlits fifth Pair. Httv. 
■Difcr. e. ii. 

And Dr. Sachs judges it Co be from the Cotifem of the £4* 
la Oris cam Lahiis I'liri, that in April 1669, a ccrtaiB breed- 
ing Lady, being aff'rlghted with feeing one that had icth&j 
i.ips, which ihey told ber wCrft occafion'd by ^ pcllilentfal 
[■ever, had fuch hke Pitftulei. brake out in the Ubu Vini. 
liphein. Germ. T. 1. Obr. 10. 

to 
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the Mufclcs of the Face, particularly the Cheeks, 
jofe fanguiferous VefTcls it twifts about- 
^^ Ffam hence it comes to pafs, that there is a 
great Confent and Sympathy (f) between thefe 
Parts; fo that a guftablc Thing icen or fmelt, ex- 
cites the Appetite, and aftefts the Glands and 
Parts of the Mouth ; that a Thing fecn or heard, 
that is Ihameful, afFefts the Checks with modeft 
Bluihcsj but on the contrary, if it pkafes and 
tickles the Fancy, that it affefls the Pracordia^ 
and Mufcles of the Mouth and Face with Laugh- 
lerj but a Thing cauling Sadncfs and Melancholy, 
doth accordingly exert it felf upon the Pracordia^ 
and dcmonftrate it felf by cauung the Glands of 
the Eyes to emit Teais (/), and the Mufcles of 
the Face to put on the forrowful Afpeft of Cry- 
ing. Hence alfo that torvous four Look produc'd 
by Anger and Hatred; And that gay and pleafing 
■Countenance accompanying Love and Hope, ^nd 
in fliorr, it is by Means of this Communicatioa of 
the Nerves, that whatever affeds the Soul, is de- 
monftratcd, (whether we will or no,) by a -Con- 
fcntaneous Difpofition of the PracordW.\i]t)x\li» 
and afuitableConfigurationofthcMufcles^^niParts 
of the Face without. And an admirable Cpntri- 
vaDce of the great GOD o£ Ntiiure this isj That 
as a Face is given to Man, and as Pliny faith (^}, 
to Man alone of all Creatures; fo it fliould be, (as 
he obfcrves,} ibe Indtx of Sorrow and Cbearfuhe/s, 






i) Confult IViKs uii fufri. 

"0 Tears fcrvc not otilj to moiften ihc Efc, to dean 
__ brighten the Carina, and to cxprefs our Grief; but iffo 
."■ilteVitite it, according td that Ol' Vlyps to Andrmtffir, 
in Sinrcd'i Treat, fi. -,6^. 

ttgipns mtrAnt<pn itiimHs, arhiirh tan 
Imflere Uerymis : tlimi itMmnas Uv»t. 
PRn. N«. Hift. L. I!.c 37. 



3o8 0)|/?»/:vB/'4^4P4r£^ 

#/ Cjimpafion ^nd Swetifsfi 'idmAfs ^fi^tj^^il^arti 
is the Brwf^ and tbirimafJP^rt'Of^tke^Minii§$. 
tb$r$wi$b Vif dmy^ thkrrmifkm^. citffimt.nJiKtlf 
tbi$* it . is- me Jhem our Pridiy which hathf i$t&9mMk 
in Mwaber Place » but beire Us Sit4tt;yJn.tbe^lA$eft^}it 
hof^ its Bir^b y bia. here it ^ides^ ami dweih i^liemd 
thai' becaufi , is , ceuld fend* m Qib$r J^art ^b^^bmit^. 
the Biidyi higher J w m^e^^aggy'{b)i:vfkei[$^it\Jn$^, , 
refide alm^. . ■ , ■' i ■• ■ ,• ' . - ..ri^;, .^H:- : 
. - Tiutt I^t^vc dUf)atchrd wbore I jOwllroiftifkxriGtfH 
cemitig ibe Soul and Body^of M^ -M^ttimtb 
divca^ ocW Thingvr whiufh mt%At(6vn^ikiBf}»Mk 
in this Siirvey|.:af)d thefortbat I h»v«i4tkin iH)qm 
ticevofy^kferVd to hav((^beon' etA^d^vpO^hSftk 
Wbathatb been • faUy ivay iittffice tor a^TiftftA-ftfid 
8^1e< 6Si tbit admirable lficce.o£ ^jidd'ftHAs^i 
leiWKi at teaif ferveas a Supplement to-^baco« 
^rs hfLve faid before me.. • For 4tbifih..&albttJt 
jbafle endMVourM to (ay ts JicclewitciM^ 4^ I 
couVd, oiF what they have taken Notice o^ except 
v^herc: tbe Thread of my Difcourfe laid ft Necef- 
fity upon me. 

■ ' - 

- ijh) mhil alt'ms pmul abrupt'iptfque invtmt. 

—— ^ .^-1-^-- - ^' - -,^ - .—^ . »— A .^_..._j. 

r 

CHAP. IX. 

Oy /^^ Variety of Mens Faces, Voices, 
and Hand- Writing. 

ff 

HERE I would have put an End to my Qb- 
fervations relating to Man > but that there 
are three Things fo expreflly declaring the Divine 
Management and Concurrence, that I {hall Juft 
mention them, although taken Notice of more 
amply by others j and that is, The great Vari- 

s cty 
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0ty throughovc the World of Mens Faces ia\ 
Voices {^ aud Hand-wrking. Had Man's Bo- 
dy been ipad4 according to any of the acheiftical 
Sch^mes^'or any other Method than that of the 
infinite Lord pf the World, this wife Variety 
would ncv^r have been : But Mens Faces would 
have been caft in the fame, or not a very different 
Mould, thjcir Organs of Speech would have found* 
cd the fame, or not fo great a Variety of Notes ^ 
and the fanie Stru6hirc of Mufclcs atkJ Nerves^ 
would have given the Hand the fame Dire^^ion 
in Writing. And in this Cafe, what Confufion^ 
what Dilturbance, what Mifchiefs would the 
World eternally have lain under? No Security 
could have been to our Perfons i no Certainty, no 
Enjoyment of our Poflcflions {c) ; no Jufticc be- 

tWCCII 



{a) If the Reader hath a Mind to fee Examples of Mcn"s 
Likenefs, he may confult Valtr. Maximus^ (L. 9. c. 14.) con- 
cerning the Likenefs of Pompt'j the Great, and Vibius and 
Publicitts Lihert'tnus ; as alfo of Pompe'j the Father, wIk) got 
the Name of Coquus^ he being like Menogenes the Cook; 
with divers others. 

(J?) As the Difference of Tone makes a Difference between 
every Man's Voice, of the fame Country, yea, Fagnily; fo 
a different Dialed and Pronunciation, differs Perfons of di- 
vers Countries; yea, Perfons of one and the fame Country, 
fpeakrng the fame Language: Thus in Grtecey there were 
the lonick, Dorick, Attick, and Molkk Dialecfis. So ih Great- 
Britain^ beiides the grand Diverfity of EngUJJj and Scotch, the 
different Counties vary very much in their Pronunciation, 
Accent and Tone, although all one and the fame Language. 
And the Way of the GiUadites proving the EphrAJmites, Judg- 
3fii. 6. by the Pronunciation of ShibbpUth^ with a Schin, or 
SibhoUth with a Samech^ is well known. So a Lapidt faith, 
the Flemings prove whether a Man be a Frenchman or not, 
by bidding him pronounce, Acht en tachtentich ; which they 
pronounce, Acl en ta^ntic, by Reafon they can't pronounce 
the Afpirate h. 

(r) Regi Anthcho unus ex dquAllhUi'^-^^nominfi Artemony 
perquam fimilis fuijfe traduur. §luem Laodice^ uxor Antiochi^ 
interfe6to viro, dtjpmHlan^ fceUrh gratis > in leSluXo ^^fw^ 

X 3 ^^^y 



twc«n M.in and Mtn i no DidinSion between 
Good and Bad, between Friends and Foes, be- 
tween Father and Child, Husband and Wife, Male 
Or Female V but all would have been turn'd topfcy- 
turvey, by being expos'd to the Malice of the En* 
vious and ill-natur'd, to the Fraud and Violence of 
Knaves and Robbers, to the Forgcriej of the craf^' 
ty Cheat, to the Lufls of the Effeminat: and De4 
bauch'd, and what not ! Our Courts of Juftice (</), 
can abundantly tcftify the dire Effefls of miftakitw 
Men's Faces, of counter i'ei ting their Hands, ana 
forging Writings, But now, as the infinitely yift: 
Creator and Ruler hath order'd the Matter, every 
Man's Face can diftinguilH him in the Light, atid 
his Voice in the Daik -, his Hand-writing can fpealc 
for him though abfcnt, and be his Witneft, and 
fecure his Coniiafls in future Generations. A oiar 
nifeft, as welt as admirable Indication of tbeai- 
vinc Super- intendcnce and Management {*). 

qttifl /pftlff Reg*f» igtHm callocavit. Admijfumij; unntefKWt 
fefulitm, c?" ferment ejui v tiulm eon/imili f*feUu : eriiLit- 
rtiHtque lieminei ab Aniiuho mernnu L*tditt» t^ naiai tjui 
fiii (tmtatndafi. Viler. Max. ib. 

(d) ^id Trtiiiiius CsUa .' quim afevtrdlirtr fift CUdium 
lulit .' ir quidim dam di bctiii tjus tcnuadit, in etntuMviralt 
judifium, adii fAvertbilii dtfctndit, m vix j^fih v ^tit fi»- 
nntit) ctnfierngtio f^cputi mititm rtUnqHtrei U(t»m. 1» iiii U- 
mtn ifntflicne ntqtit (alumni* jietittrn, niqitt vitlentU fUUi 
jniicamiHtn nligh ctffii, Val. MaiC.Jb. c ij.. , 

(t) To tbe foregoing Inrtances o( divine Miniigeincat» 
wKh relation to ihe political Sine of Man, I fliill add asto- 
ihet Thing, tbai 1 cocfcfs hatli always feem'd to me fomc- 
what odd) but veiy providential ; and that is, the Value that 
Mi;iki[id, at leal) the civiliz'd Part of tbcni, have in all A- 
ges'fiut lipoo Gems, and the purer finer MetaU, Gold and 
Silver; io ^s 10 think ibctn equivalent tioto, and exchugc 
ihem for Things of (he grcateft Ufe for Food. Cloathing, 
and all oihet NccefTaries and Conveniences of Life. Where- 
as thofe ThiDgs themfelvcs arc of very little, if any Ulc in 
Phylick, Food, Building or Cloathing, otherwil'e tjiiD Sot 
O/oament, 01 to miailLcr to Luxury ; as Suttaoms idii^us 

of. 
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vilh Gold, »od (hod hri 
his Wjle Pofpia. fliod fier Horfes 
wkh Gold. Vii. Ktr. c. 30. Plia. N, t^. L. 3 j. C. 11. So the 
Tame Suetonius lells ut. I^"'. Ctfur by in a bed of Gold, and 
rode tn » filver Charioi. Bui Meliogubfilus lode in one of 
Cold, apd bid bis Clofcflool Pans of ihc Tame Meinl. And 
Piwit faith, Vafa Coquinaria ix argento Calvm Oratar jUri 
qutniur. Ibtii. Neither »re ihofe precious Things of grea- 
ter Ufe to the m»king gf Veffels, and Uieniils, (unlefs fomc 
little Niceties and Curiorutcs,} by Means of their Beauty, 
Iraperdibility, and Duftility. Of which laH, the great Mr, 
So-jU hath among others, thcfe two Inilances, in bis Ejj'dy 
abiut the Suhtilty 0/ Efflitvinmi. Chap. 1. Sitver, whtft 
Duililisy, and Traililiiy, urt -vtr^ mnch inftriar la thaft ej 
Gold, wai, by my frocuring, drawn tut 10 fa fitndir 4 Wirt, 

thai a fiJigli Grain tf it atnannii4 to twenty fivcn Ftit. 

As to Gold, he demonftritcs it potbble to extend an Onnce 
thereof, to teach 10 77T5oc Feet, or tjs Milei and an half, 
yea, to an incredibly greater Length. 

And as to Gems, the very Stories that arc told of their 
prodigious Virtues, are an Argument, that they ha»c very 
little, or none more than other hard Stones. . That a Diit' 
mend (t\oa\d difcover whether a Woman be true or falfe to 
her Hiilband's Bed; caufe Love between Man and Wjfe ; 
fecure againft Witchcraft, Plague and Poifons; thai the Rk- 
iiy Ihouid dirpofe to Cheerfulnefs, caufe pieafant Dreams, 
'Change its Colour againft a Misfortune befalling, isre. that 
the Saffhire fliould grow foul, and lofc its Beauty, when 
worn by one that is Leacherous; that the Emerald (honld 
fly to pieces, if it touch the Skin of any unchatle Petfon 
in the Aa of Uncleannefs : That the Chryfelire Ihould lofe 
its Colour, if Poyfon be on the Table, and recover it again 
when the Poyfon is off: And to name no more, that the 
Turcaift, (and the fame is faid of a gold Ring,) (liould Anke 
the Hour when hung over a drinking Glafs, and macb more 
to the fame Purpofe : All ihefe, and many other fuch fabulous 
Stories, 1 fay, of Gems, arc no great Arguments, that the ij- 
iViitac is equivalent to their Value. Of thefe, and other Vir- 

es, confult Warm in his Mnfmrn, L, t. S. 1. c. 17, crc. 

■1 changing their Colour, there may be fomc- 
rhat of Truth in that, particularly in the Turcaift lafl mtn- 
_,ion'd. Mr. Saylt oblerv'd the Spots in a Turcaift, lo fliitt 
-their Place from one Pan to another, by gejille Degfi'ce. 
So did the Cioud in an .^;a(t-handle of a Knife. A Dia- 
mand he wore on his Finger, he obferv'd to be more illu- 
ftrioiH at fomc Times than others: Which a cufious Liaily 
told him Que had alJb obferv'd in bets. So tikewKc a rich 
f-^kby did ifii: fanic. Sojfc of Abfel. RtS in ?«di«. 
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N D now h'aviag calu^k a.Vtcif . Af 

L finding cvory Part of -hift^ every 1 

ting to him contny'd,' and qiailcrin.thc to 
Manner; his Bo3y 6tteclup,with the utmbfttctfij^' 
fight. An andCarej aod this Bo^yy (tod»e-gK«« 
Honour, Privilege, and Benefit of M^,) po^&*d- 
l^'.a'divJrt? Part, the Sbiily n Subtotjce &?(J5,:i6 
'twere onPurpofc to. CQMcnpIaKi.ith&iWotb,,^ 
G«d,. ami-alflnfy theffrescCreatcKV on) Sue^^ii 
Soul catt diKern, think, roafon, and fpeik V Wfeat 
Can «^c conjlodc ppop the V^hojc MfipjSjjJ^'^K^^Bk'i 
^clie.jfpdff.iliiJicOUfgatW'pf 15ut?,«id^aSr 
tude,lo.be thankiulandobedient to, ana fajct forth 
the Oltoriea of our great Creator, and noble -Bei&f«v 
ftpr ? An'd what ungrateful Wretches are yrej'hbvf 
nyjch wprfe than the poor Irratiopals, if wc dp 
not employ the uimoft Power of our Tongue, and 
all our Members, and all the Faculties of our Souls 
in the Praifes _ of God! But above all, Ihould 
we, who have the Benefit of thofe glotioiw AS^ 
and Contrivances of t^e Creator, befuch wickr 
ed, fuch bafe, fnch worfe than brutal Fools, to 
deny the Creator («), in fome of bib nobleft 
■ ^yorft5? 



(r) It was a pioiB, M well as juft Conelufien, the ingrni- 
ou! Lattrtnet BtUini makn of hit Qpitjtiilum A UMt CtriHrr 
in there Words ^ Dt Mttu Ctrdit iflktc. gii< efuidim awvM, 
fi a rudi inttllmniia Haminis tantutn toujilti, tdHtum raiim- 
nil, lantuvt finti<r milit rtrkm, tsnittm fimttiatut* exigiMt, 
ad hoe, ut invMantur, fit* »d hec, ut fercifiavtur frfipiMf 
/affafanti ii'iim, tujmi tftri, fabrtfkita funt b*t fiitguUitmf 



di*r very StrtfeSj Aodd we'tw.fp'beftjtwdby.rfib 
Oevil, ^nd bHmJ^ V^o«r-lii%i W to artiftdte 
dpe of the:4tefi eWntrfv^'We^tifUF^bA^^ip 

eA 6i(^?"'wflifcK^ Vtff nrttr'-^jJ nor (fvcr-mrd 

Meh,;lec lis with' iJIiwrf fay, P/S/sf ci^iixix. f'^. 



vfnitrimit dt^lf*iMiiss, mt .exijlimtitini flfe.t«>^lii.imj">ftj)if. 
ri/li»nii'§)(ffi/iUt, inptr'Uimt, aui ipi»riim imniu'm rirumi 
glMMMiM- M me Mttintt, ktiim t0i Katittih eimip9s,''fi taniUta 
lofMtmdBtri mihi tjjit 4d conftqutndam inuUit^cmnim iirtua 
rtrnm, iquiu faiinlaccrtt nifcio i^^a I'lt, fH^ nil/il inlelHiirtt- 
taring ijun fahrffacirtt ; tn'thi q^'xlm iiiderer iJl'e ii'tLi quid/t^/n, 
atqut ndUulvjn, qui iMUm'trtklt tttlem mcam,, fuaiiaum, 
cr ijnie^'iid hHmanum iji dtlertrt, Itibil curart ^unqxtd *fi j»- 
ciuidiittufB, quiC^mfi Uru'iirum, ^ii'n^!d_^i»riim>iioruv> ; JIM' 
diymm, nm dignifAt*t-, nt/t }nsna4 «jmm, ^ tjfj^^ ^f'Sft; 

m/* w. m-^iniStqm4mt>: ih iH^HWrt'. ^u^' {: ^.h.x^lfn,. rtf. 
ti» qai! lilt, qni fint^iitbrt, frntiiui, ttihit'i:(ig:i.i>:s, lul.d-tagi.' 
no/ans, tUHueamaut fltirtunniH, rii^ie Julii-:, Jid icr/i pr*- 
Jurifit innumirtK innumfrftifjtjtm rt'uiri ia Ihc iaM j'*HW)fr-- 
fa fl'alio corfionim, ex qfilutMtiif Mundia Ciiiafinptur. Aft, 
Deum immortalcm ! Video fa-Jifins namen lunm ri hjfu /<» 
fradigiofil Genirationt! inttiis, ^ (B atiijfima etrutn fonittnft^ 
tiont dtjixus, nefcio qua irfira adfsiratiQois csntiin; tr-^mafi' 
divinijiirnif ttiHtrinf m»i9ti f^um f «fn «x<il<ra^. ■ „, ■ 

Moenus Dfmlnui ! Maffim lairitater Hor^'muf Dent ! Mag--. 
timi kf^uti^ttniirdtiiii } Ctndittr rtrum Dim juim Magnm ii ! 
Bellin. de>lot. Cord. fin. 

{h) Htc [i. •.'raundum cfBci ornatifliraum, &• pdchcrri- 
mum ex coiicurfione foituiiij qui txiliimtt fieri paiuiffi/ntii 
iattU^f Cfir na» iiJnw futtt, fi innnmerabiUi unius, V vigMli 
/jNh ^f>4W4f v*i turtt, . vil ^ii*Ufiil>tt, Mliqiw conjidtniur-, 

Ji»ft ^^citt,^^'. — ——^liifd fi Mundnm t^art pofifi tancurjus 
A»^rMmi-titrH''tif.tup,'fitr umplum, tnr dtmrni', lurur^ 
btm.>ftfif^tfif~ Sifd/mit mimtt apinfa, & nmha quidtmf*' 
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(with which I conclude,) I will praife thee^ for I 
am fearfully and wonderfully made j marvellous are 
thy ff^erkst and that my Smlknowetb right •w^ll. 

Having thus made what (conlidering the Coiri- 
ouTnefs aod Excellence of che Subjcd^ may be cal^ 
led a very brief Survey of Man^ and fccn fuch ad- 
mirable Marks of the divine DeGgn and Art} lee 
us next take a tranfieni View of the other infenour 
Creatures j add begin with Quadrupeds. 
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- BOOK VI. 

^4 Survey of Q_u adrupeds. 

CHAP. I. 

Ofthiir Trout Pofture. 




IC 



IN tatting a View of this Part of the A- 

|J nimal World, fo far as ihc Scruihirc of 

' S their Bodies is conformable to that of 

Man, I ftiall pafs them by, and only 

rake notice of fomc Peculiarities in them, which 
arc plain Indications of Defign, and the Divine 
Super-intendence and Management. And, i. The 
moft viCble apparent Variation is the Prone Poflure 
of their Body : Concerning which, I ihall take 
notice only of two Things, the Parts miniftring 
.thereto, and the Ufe and Benefit thereof 

As for the Parts, 'tis obfervablc, that in all 
lefe Creatures, the Legs are made cxadly confor- 
•^Bable to this Pofture, as thofe in Man are to his 
Creft Pofture : And what is farther obfcrvable a!fo, 
is, that the Legs and Feet arc always admirably 
^luited to the Motion and Exercifcs of each Anl- 
MDal ; lu fome they arc made for Strcng_th or^^ 
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to fuppoit'a vaft, unwieldji Biod^ (*)iitt otfaeni: 

they arc made For Agility anJ Swiliiicfs (i), ^infomt' 
t^Y ui'e matJc i'^to^^ily W4kiog md Rutvaogi ia. < 
otiiei-e For thnr^^rid Svimniing iqo [<:)> ihffSliiy^ 
for Wallting.amJ Dtggifig (*/)» und iii ndietAJciit. 
W-ilking aiid Flying (e) ; In Ibme they 'aw-madtf 
more lax and weak, tor the plainer Laiids^ inrit 
thers rigid, ftiff, and Icfs flexible (/), fqr Ufl^rf* 



(«) ffaeXleptiintbeinsi Cmtoreof'proJigioarWeig^, 

the Urgelt of all Animals ; Pli»y faith, 4uih iu j^^ ASWrv 
^ify ,.»yte pf «9 -imBwrfc Sir^i^Hi,, W|«J^. Jii^' 

(i) Deer, Muet, and other Cmtarn, rAnttiiibltf ftif 
Sviftneff, hare tfaeif;! Legi uc(A4>iigV flender, bat witbal 
fitong, and cTcr^ wiy adapted to their Svi&seu. 
. (e) Thus the Feet of the Otiif are iiiadfo ihe Toe( being 
in conjoined Mth- MtrnAnKitis;' a& Ib'e'P^oF Geefe a'nl 
Ducks ate. And in Svimming, it it obfetvable, that when 
the Foot goes forward in the Water, tbe Toes tre dofe; 
hnt.jfben hic^irdi ttwr-ate fprcid out^ «hQMbj|„ttMf 
more .forcibly ftrikc the Water, and drive tbeqiGelves- for- 
ward.* The fame may be obferved alfo.ib Da,iks lad Ge^e, 

. ' Of the Cajfttr or B»avfr, the F«nc4 AcadeinJSs (ay, rir 
^rnHitrt §f (hs ftft wm very tStrMrJfHtry, Mfd fu^ciiniiy 
iftmQoSrateii, that Naturt hath defigntd tbii An'teial It live 
iw, the iVatfr, aitvill as ttfan LASi. Tor *Uheugh it had four 
tetl, liU Tirrijirial Animals, yet the h'mdmefi ftpned more 
■frefv te fwitn than viaOt with, the Siiie Tan tf which thry 
were etmpas'dj btit>£ jewed together like thofe »f * Goo ft J/y^a 
MAfhrtnt, which Jervts thit Animal to fioim with. But the 
fore ants win made ather'-wifi ; far then was 'b Idevihraat 
which held thofe Too joined together : And thit was requifitt 
fir the Cottveitieney cf this Aaimatt vthieh ufeth them tu 
Hands like a S^itirril,. wleem hi ta», Memoiis. tw %■■ liit. 
Hift. of Animals, pag. 84. 

- (li) The Mole'i Fept are a retnsrkablc In|la.nc«i ,. ,.; ',, 
' (<) The Wings of the Bat are a prodigious Demtion from 
Natare"s ordinary Way. So 'tis in (he Virpniaa S^mirret, 
. ifi^ofe Skiais extended between the Fore- Legs audits Body. 
(/) Of the Legs of the Elk, the French AcademilU fay, 
^Uhoitgh feme Authors refart, that there art Elk$ in Mofco- 
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ifigrhc Ice, and dangerous Precipices of (he higtf"*! 
Moutaiiis ig); irt feme they are ftiod with tougli' 
and hard Hoofs, fome whole, fome cleft ; in othel^i 
wich only a callous Skin. In which Intter, 'tis 6 
fcrvablc ihai the Feet are compofcd of Toes, foil. 
fhoiT for bare-going } fome long to fupply tfll 
Place of a Hand (A) ; fome armed with long a^ 
iltong Talons, to catch, hold, and tcnr the Pccf 
fome fenced only with fliort Nails, to confirm tra 
Steps in Running and Walking. 

II. As the Pufture of Man's Body is the fittcft 
fbr a rational Animal, fo is the Prone Potture of 
^adrupeds the moft ufefiil and benciicial cothem- 
I'clvcs, as alfo moft ferviccable to Man. For they 
arc hereby better made for their, gathering >thcir 
Food, to puifuc their Prey, to leap, to clitnb; tft 
fwim, to guard themfelves againft their Enemies, 
and in a word, to do whatever may be of principal 
iJl'c to themfelves i as alfo they aie hereby render- 
ed more ufeful and ferviceable to Man, for carry- 
ing his Burdens, for tilling his Gronnd, yea, even 
, fat his Spom and Diverfions. 
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nttffi i then is grtat Prihaf'iliiy, that 



I Op'tniffB h fiundiil en what is reperiii of thi'fi L!!tij of 

hifcovia, at will as ef C^far'i Alee, and Pliny'j Machlis, 

■I they ha-ve tils fo JHf and inpxibU, th»t they do run eit 

i withous fiipping ; which is a. Way tliai is repsrud that thiy 

t to favt fhimfil-vcs from the Woi-ues, &c. ibid. p. Io3. ' 

^is) The common tame Giiat (whofe Habitaiion isgenefa!- 

fronMounums and Rocks, and who delighicth to walk on 

fttTops of Pales, Houfes, cj-(. and to t a Ice great and fecm- 

feig'y dangerous Leaps) I have obferv'd, barh the Joints of 

" e Lcp very ftifF and (Irong, the Hoof hollow undernealh, 

d its Edges (harp. The like, I doubt not, is to be found 

Mn the Wild Goat, conCdering what Dr. Scheufhx.tr haili faid 

jWf its climbing the moft dangerous Ciaggs of the ^tps, and 

^Ibe Manner ot their hunting it. Vid. itir. Aiym. 3. p. 9. 

■ '.(A) Thus iij apis and iSoaktyt, in lUe ?M*»r before, and 

"Ifendilifcrr,''. '■ '' ■ ''',•'' ■'■■"'■■■■' ^' ' 
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And now I might here add a Survey of tbeexcd- 
lent Copcrivanccs.of th(^P|i;[s piniftring to this 
■ Po&ire of the ftfiir-fbotra AliiiiAls, the admirable 
^ni£hire ofthe Bop»^ik tj^bipta^ji^MfcI^j 
their mtdhA Sizes anj StKngth,! their 'cdiqmodi- 
tHlE Lodgmetic and Situation, the nice JEqxiipoiCe 
(bf the Body, with a great deal more to the fame 

Firpofe. But I ihould be tedious to infift raioute- 
■upon fuch Particulars, and befides, 1 have givco 
Touch upon thefe Kinds of Things, when,! 
^ii|ke of Man. ' ; . 

\ Palling by therefore many Things of this Ki;]4» 
Aat might deferve Remark, I {hall only confider 
feme of the Parts of ^adrupedi, differing from 
trhat is found in Man {k)j and which are manifcft 

jworfaofDcfip. , _,^^j ,,,-,;; ,.;„;; 

*,, , ;,/i ,,, .., .— ...■-■ ..m-y. m. .iitiijoM bnf:.^uJ 
■..i'. , ■' - , ■■..,,•;:.-. 'M. nt o'tlfi ar. tifcrij 

(i)lt1t i fingolir Provilidn Nitnie ba^ i!)t<ia.fu,-t/te 
Sneogtb of the Lion, if thtt be tro^, whldi <iaimfiu& T| 
lepottH of Its BoncE being net htdlow (ai la ot^4Wrai$itll 
but foli'd: Whidi Report he diai tircoDfirmty'ttnt^Mift'et 
the Bones »re To ; and ihatr tbofe in the Legs, and fctae otftef 
Parts, have only a fmall an<i obfcure Cavitfin.^e^^ Fid, 
Galen, dt Vf. Part. L. ii. C, rS. 

(jfc) Thifi Sons ef DifereMtfT m iht MKbawifm */ Animal), 
a^n tbi Stare «/ the Pejiihw »/ ibttr Joinu, occur fi ^ftM, 
that it would b* at mtaa Sirvitt la jinattmj i i . 1 1 1 • tf any 
»ne would g'l-ai us a tiifiory of theft Variatunt «/ tke Partt «/ 
Animalsj whif^fpriag./ram the d^trsat P^Mmtf-titnr S** 
rf«j., Drake Anat. V. i. B. i. c. 17. 
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CHAP. II. 
Of the Heads o/Quarpupeds. 

rT is remarkable, that in Man, the Head is 
one Ghgular Forms io the four-footed Rat 
as various as their Species. In fomc fquare 
large, fuitable to their flow Motion, Food, 
Abode i in others lefs, flender, and Iharp, agn 
ble to their fwifter Motion, or to make their Wa] 
to their Food (a), or Habitation under Ground (4] 
But palling by a great many Obfervations thi 
might be made of thi^ Kind, I Ihall Hop a tittle 
the Brain, as the mofi conlJderable Part of tl: 
part of the Body, being the great Inftrument of 
Life and Motion in ^adrupedi^ as 'tis in Man of 
that, as alfo in all Probability the chief Seat of his 
immortal Soul. And accordingly it is a remark- 
able Difference, that in Man the Brain is large, af- 
fording Subflance and Room for fo noble a Gucft;^ 
whereas in ^uadrupedsy it is but fmall. And ani 
iher Thing no lefs remarkable, is the Situation 
the Cerebrum and CerehHuntj or the greater or I 
fer Brain, which I fhall give in the Words of oi 
of the moft esaft Anatomills we have of tl 
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(a) Thus Sv.iai, for InHance, who dig in the Earth for 
Rooc^ and other Food, have their Neck, and all Pans of 
their Head very weli adapted to that Service. Their Neck 
(hon, brawny, and ftrong; theit E^s fet prCKy high out of 
tbe Way; their Snout long ; their Nofc callous and flrong : 
and fiieA Scnre of Smelling very accurate, to hunt out and 
diftinguiJh their Food in Mud, undct Ground, mdolhcrthc 
like Places where it lies concealed. 

(J/) What huh been faid of Swim is no lefs, rather more 
^ jeroarkable in the jwj/», whofc Neck, Nofe, Eyes and F.ats, 

« all gcted in tbc nicelt Maimer to its lUbterraiieous Wav 

f Life. 

2 ^»WX. 



Part Ic) : "Since, fwh hci 'Gbd^'httN^BWcrt' 
•' to M;iii a lofry, Coiintrn«dcer^ -ft) brttftM-fihtf 
** Heavens, und Hifth if[\o {"HfH&ih itntMitl»f9h\Jle 

** heavcnty *rTiihgs j "rferrfb)*i,'iis'hh Ptotf%ifc«ay 
" To chc Brain is tei in an htghcT'RIaCc^ qUKfl./)' 
" abuve f!ie C-NMhm atid nirdte^Saflfli^. "J Jlt# 
"in Brutes, whole tVc' h^p^orte'iNWteW^^Mf 
** Earth, and whofo Br;itn i* ««Mfc »f-flbedllrf*. 
** tioii,' \h'c Ca'^Mhra, (ifllMft BuBWdf-fcfHrt* 
*' rtlrtift-e^ to the AftiHtK afflf1'tilftUbi»vf''ihe 
" />f^?ff^)V, tHb principal Offi* tff^tholfc Gh** 
" tu'rf^) m them is fifuared iff thtf'MiaJWJiMtei^ 
" ifid'the Crtvif/vw. Mwer. (HWfoiftfc^ «Ir»OA 
" gans ot' Scnle, as the EarsitBdEy«!s'»«p!««i, 
** it' not aha^e t\\t Cen'ltufJfj yiZ V luft .equit 
P tfitrcio. .'■ . ■ # 

rel^iaa wA Cerehift[im^ the kd Xnjffoxi^ Axkiibr 
pi'ift (</) tefls ua^h thfs, « Ifl tbc Htttd irf Mai^ 
** fatai he, tjie Bafc of the 5«/« 'afl'd CAirt^f/L' **% 
« of the whoIeSkuU, is fet par^ltl to'tlhc'mn* 
** ^onj by which Mdaiis there is the !*ift Dtoget 'o]f 
". the two Brains joggling, 6r flifpiflg o«t ot their 
" Place., hat m Quadrupeds ^ wh6fe 'Head'hangs 
" down, the Bafe of* the Skull makes a right Ab- 
•*■ gle wi:h theHorizdn, by which Mcaflsthe Brain 
'^ is undermol^ aod the Cerebetl uppumoll \ fo 
** that one would be apt to imagine the CtreMi 
". fhouU not be fteady , but joggle out of its 
" Place. To remedy which lacunvenietice oc 
" tells us, A"d left the frequent CoDcutTiOHS 4lf 
*' the Cerebell fhould caufe a Fainting, or difofdeif- 

. ....- - -- ■ • ■ '-.'-'It.. 

(c) Willii Cirii. Anat. cap. 6. Cumque huie Dem'tl'JkUm* 
Jtdtril,Stc, 
iji) id. paulo poll. Ill cafrnhHrnanaCiTeiricCirehllitScc. 
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U \y Motion of rhc Spirits about tSe Pracordia, 

«* therefore, by the Artifice of Nature, fufficiem 

** Provilion is made in aH, by the dura Mcninx 

" clofcly encompalfing the Cerebellar i befides 

U which, it is (in fome) guarded with a ilrong 

^* bony Fence ; and in others, as the Hare, the 

I ■¥ the Coney, and fuch leficr ^tadrupeds, a part 

^, of the Cerebell is on each Side fenced with the 

• Oi Petrofum: So that by this double Stay, its 

' whole Mafs is firmly contained within the Skull. 

Befides thcfc Peculiarities, I might take notice 

■ W divers other Things no lels remarluble, as the 

Y'Xiciitating Membrane oi the Eye {e\ the different 

Ifeflages of the Carotid Arteries (f) through the 



look IV. Ch. 1. Note(W). 

ria Caroiis Ali(}uante fojitrim in homini quam i* 
tniraali, Cahanam ingndilur, j'tU. j'uxia Ulud fo- 
qutd fitius laitralii in Venam juguUrem iifiturus 
ur\ nam in ctttrii hie arieria fubextremitaie, fca 
tffii aeuta ejjt! fiiraf, inltr cranium tmergit : •vtrhminca- 
humans, eadem, ambage loagiiri circumduHa (nt faitgtti- 
ff tctrens, firiit/qKam ad cerebri gram afftUit, fraSU itnfeCu, 
Vtihs ts' fUeiiiiifS fiuat ) profe fficHTn ab iBgrejfu finAi Uiera- 
mU. Jaiium, Calvarie bafin attingit; ■ ■■- ^ in majorem 
fHUUm, tunica infufer afcitilii craffiort invifilur. And io 
Ie goes on to ftiew the Conveniency of this Guard llic Ar- 
tiy hub, aad its PaOige to the Brain, and then hhh, ii hu- 
'" -jufmodi fonfirmationit raiio inqairiitir, facile eccurrit, in ca.- 
fiit humunc, ubi gtmreft d^ilmt c^ magni animorum impe- 
tus ac ardfres excitantur, fitnguinis in Cerebri orat a^fut/um 
debirt ejfe libtrum V txptditum, SiO. jitqui bae ^idem rt- 
fpeiiit diffirt Hama a fUriffjMc Brutis, quibui, Arttria in wiiU* 
Junius diiiifa, ni fanguintm pUniare aivet, am ciiacmre, 
quam far ifi, cmtJk. ad ceriirum t-uibat, PUxus Rtiifortnes 
ttMjTuaii, quitus nempe cgicitur, or fanguis tardt udntadum. 
Unique CT aquabili fere fiiliicidio, in urebrum illataiur. And 
then he goes on to give a farther Account of thi! Ar- 
Jtify, ind the Seit mirabilt in divers Creatures, wiUi$, ibid. 
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SkuWy their Branching into the Rett Miredile ig)i 
the different Magnitude of ihc Nata^ and fomc 
other Parts of the Bnin in Beads, quite drffcmit 
from what it is in Man: But the Touches already 
given, may be Inllanccs fufficicnt to jjrcvcnt my 
being tedious in inlarging upon thcfc admirable 
Works of God. ■ *M 

:■'.■,' ita 
■ ■■ -■ ^ : ^rrtft 

(j) Oahn tjainki tba Hen mirabiU is for concofting liriS 
«Ul>Oiatu)g the Animal SFifils, a^ tbc Epididymuim , [(hs 
Convoluuont »i;»hJ'h{ i>i>(^] are iot cUboiitingiheSccd, 
Di Uf. Psri. L. g. c. 4. This fi"« is rauth pore conffucU' 
ouHn Bc»lls than Man ; andai Dr. JPiWjwell jcdg«'. JcrvM, 

1. Td bitdlc the too- rapid locuiAon of the Jiood .iai« 
ihe Br.iin of iliofc Creatures, whole Hra<.is hang down much. 

2. Td fcpirate Tome of the fuperfiuous rerous Parti of the 
Blodd, and fend thein tothc Saliiral Glands, before lhcBloo'4 
enters the Brain of thofc Animals, whofe Blood is naturatly 
of a walcry Conflilution, 3. To obviite «ny Obftmdions 
that may happen in the Arteries, by giving a free Piffage 
ilirough otKet VelTels, when Come are i\oppcd. ■ ' ; '•■ 

In ^dilruftdi, as (he Carotid Arirriti arc branched into 
ibe Rtii MirabtU, for ihe bridhng the too rapid Current 'oS 
Bldod into the Bram; fo the Vtridral Ariiries, arc. 'ne((» 
their Entrance into the Skull, bent into an acutCT Anglft 
than in Man. which is a wife Provition for the fame Piir- 
pofc. ■ ■ • 
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Of the Necks<?^Q^UADK.uPEDS. -■ '"^i 

FROM thcHeadparswctothcNecfe) nopttSB 
tipal Pait of the Body, but yet a good fn^ 
fiance of the Creator's Wifdom and Dcfign, iii' , 
xfmuch 4$.in.. Man it is iliprt, agrcable to cfac 
Ereftion of his Body^ but in the Four-fooled 
Tribe it is long, anfwerable to the Length of the 
•■- Lep 
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Legs ((t), and Id Tome of thefe long, and kfs ilroiij 
■*^rving to carry the Mouth to the Ground > inf 
^ lers iborter, brawny and Itiong, ferving to du 
'aod heave up great Burdens (I>). 
", ,Bu: chat which defcrvesefpecial Remark, 
peculiar Provifion made in the Nccksofall» or mo] 
fgranivorous^i»i^r«/f(fj, for the perpetual holding 
'^ ■ >wn their Head in gathering their Food, by ihac 
■ong, tendinous and infenfible j^po^earojis^ or Li 
gamcnt (0 braced from the Head to the middle 
the Back. By which means the Head, althoui^ 
heavy, may be long held down without any Li 
bour, Fainj or Unea(inefs to the Mufcles of thi 
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,ia) It is very remarkible, that in all the Species of ga*- 
tfids, this £<)uali(y holds, except only ihe Elifh^nt ; and 
It there fliould be a fuSicient fpecia! Piovilion made for 
,.,jt Creature, by its PreBs/cii or Trunk. A Member to ad- 
'wirjbly contiived, lb curioufly wrought, and wirh fo gre« 
Agility and Rcidmefs, applied by thai onwcildy Creature to 
all lis feveral Occafions, that 1 take it to be a manifcft In- 
ftancc of the Creator's Workmanftip. See ils Anatomy ia 
Dr. ji. MfitUns Anas, of ibe Elephant, p. 33. As alfo in 
Mr. W4(/''s Account in Phil. Tranf. No. 32.(5. 

jiliirtiin M ejl humiiilaf ut eiium tirriflrtm reJlritfiuUi 
taatingani. §}jt« auitm airier* funt, ut Anfirts, ut CygMi, 
M( GrMii, ue Camtii, adjuvantur proctriiaie (elUrum. M*- 
nm iiiam data ELephantii, qui prepur magniludintm corfet'u 
di^cHr, aditui habitant ad paftHm. Cic. de N. D. L. %. C.47. 

S^ijod iji animaliius ^ua pedii habint /ijf^s m digiies, Calient 
hrivius fit faHum, quam ut per ipfum Cibum ori aimovtr* 
^uiant : lis vtrh qua ungulas haSint falldas, aul bijidas, ion- 
gitti, Ml prena aiijue inclinantia pafei qnianl. gui id tiUm 
fftu nan fit Ariipeii mliliiatis rnitmrit ! Ad hat quid Gruti 
ac Cuonia, cum crura habtrtnt hngiora, ob tarn taufam R»- 
firum itiam magnum , c/ CMurn itagius babnerint. eifui 
H tuque CtUam pniiiu hahmrt, Mpett qui ntqu* Crur^ 
It. ^B paito nen id iiiam efi admirandumf Oalcn..^e 

t pait. L. It. c. B. 

R) As in Ualti JDd Swim, in Ch. 1. N»W fa). 

\t) Called the WhittltAihir, Patkuiax, TaawMc, and Fi»- 



3»4 The-StomachsofQvoAxxx^ti Bo6k.'^Sbi» 
Neck, that would otherwife be wcariedbybebapi 
i'o long puc upon the Stretch. ■ 'l' 



CHAP. IV. 

Of the Si oMhCHS (t/'Quadrupeds. 

FROM the Neck, let us dcfcend to the Sto- 
machy a Part as of abfolute NccciEty Co the 
Being and Well-being of Animals, fo is in the fe- 
vsral Species of ^adrupeiis, fizcd, contrived, and 
made with the utmort Variety and Art. (a) What 
.Ariift, what Being, but the infinite Coiifcrvacor 
of the World, could fo well adapt every Food tp 
all the fevcral Kinds of thofe grand Devourers o£ 
it ! Who could fo well fuie their Stomachs to the 
Reception and Digcilion thereof > one kind of Sto- 
mach to the Carnivorous, another to the Herba- 
ceous Animals > one fitted to digcft by bare Mafti- 
cation> and a whole fet of Stomachs in others, 
to digcft with the Help of Rumination f Which 
lafl A£t, together with the Apparatus for that Ser- 
vice, is fo peculiar, and withal fo curious an Arti- 
fice of Nature, that it might juftly defcnre a more 



(fli The pecutur Contrivance and Mike of the TSmmtdm- 
rj's or Ciwn«i's Storaach, is very lemaikable, which 1 will 
gtve ftorn the Parisian jiHaninifii; At iht top eftin Sietmi 
[of the 4 Ventricles! tWa win fi-virai [quart Holts, -ushicb 
U'trt the Orijiett of abaut 30 Cavitus, tsadt like Sacti placti 
ttlwiia tht fwa MiH^mnit, which d» csmpsfi iht SubflaJitt 
»f Shis Vintncle. iht Vitw of thift Sarin made tn to tbixk 
that they might ■a.-iU h thi Rtfervatoriis, ■aihert Pliny faith, 
that Camili do a long Tinti Ueip sht Water, lahich thij drink ia 
grtat jtiitndanci ■ ■■■ m fitpfij iht Wantt thtrief iit thi 

dry Difarii, &c. Vid. Metnoin, E5-C. Anst. of Dromedary, 
p. 39. See »]fo Piyir, Mtrjtd. L. 1. c. 3. 
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particular Enquiry 1 but having formerly mention- 
d ic (^), and leafl I fliould be too tedious, I (hall 
pafs ic by. 



(*) Book IV. ch. II. 



C ll A P. V. 

* Of the HtAKT of QjJADKUWEVS. 

IN this Pairt there is a notable. Difference found 
between the Heart of Man and that of Beads, 
cbncerniog the latter, of which I might take no«- 
tice of the remarkable Confirmation of the Hearts 
of Amphibious ^uadrupeds^ and their Difference 
fi^m thofe of Land-Animals, fome having but one 
Ventricle (tf), fome three (^), and fome but two 
(like Land- Animals) but then the Foramen Ovale 
therewith {c)^ All which may be juftly eflecmed 

as 



(4) Trogs afc generally thought to hijvc but one Ventricle 
in their. Hearts. 

(Jf) The r^^rrwyif hath three Ventricles, t% iht Par'tfian A- 
cademifts in tbcir. MttMtrs aJfirm, JBtfidts xhfi tWQ Vrntri- 
cies [before fpoken of] which -Tvert in the hinder Part of the 
Hearty which faceth the Spine ; there was^ fay they, a third 
>» 4he Fere-pdrti inclining a little towards the Right-fide^ &:c 
Memoirs, c«. j>. zsg. But Mr. Bujftere charges this as a Mi- 
Aak« in thofe ingenious Gentlemen, and aflerts there is but 
one Ventricle in the Tortoifi's Heart. See his Defcription 
of the Heart of the LandTorteife, in Philof. Tranfatl. N<>. 

(0 Thie Sed'CalfU faidby the French Academifij, to have 
this Piovifion, and their Account of it is this : Its Heart wot 
round and flat. Its Ventricles appeared very large^ and its Au- 
ricles fmalL ■ Underneath the great Aperture^ through 
which the Trunk of the Vena Cava conveyed the Blood into 
ths right Vintrid^ of the Hearty thin wgs 4aotfcer» -wfauV*^- 



lis TiSfffeartle of Cinidm^ediy fodK'W. 

as wonderful, as ihcy are excellent Provifions fof 
llic Manner of thole Animals living. But I Ihall 
content my fclf with bare Hints of thcfe Things,' 
and fpeak only of two Peculiars more, and that biit 
briefly. 

One Is the Situation of the Hcarr, which inBcafls 
is near the middle of the whole Bodyj in Mao, 
nearer the Head (d). The Reafons of which 1 
(hall give from one of the moft curious Anatomifts 
of that Part {e}. " Seeing, faith he, thcTrajcc- 
*' lion and Diftribution of the Blood depends whol- 
" ly on the Syftolc of the Heart, and that its Li- 
" quor is not driven of its own Nature fo readily 
" into the upper Parts as into Vcflels even with It, 
" or downwards into thofe under it : If the Situa- 
*' tion of the Heart had been further from the Head, 
** it muft needs either have been made ftrongcr to 
" caft out its Liquor with greater Force j or cUe 
" the Head would want its due Proportion of 
■ " Blood. But in Animals that have a longer Neck, 
*' and which is extended towards their Food as it 
•* were, the Heart is feated as far from the. other 
** Parts i and they find no Inconvenience from it, 
" becaufe they feed with their Head for the moft 
" part hanging down i and fo the Blood, ai, it hath 
" farther to go to their Head than in otherj, fo it 
*' goes a plainer and often a fteep Way (/). 

The 



nttraiid itito ihi Arteria Venora, anA fmm ibtmi inta th^ 
Ufi VinincU, and afurwAfds inm ihi \oiti. This Holt cslltd 
ri< Foramen Ovale rn/fct FiEtui, m4ks lie An«ftom&^, ty 
the Means cf which, ihi Blood gots / om th* C»Vi intt the 
Aorta, -.viiheiii fajfmg ihreugk ik* Lnagi. FlCflch Awto- 
mifls. p, 114. ._■■,... i.v. 

{d) Ti'rr t.^i'i^ ■Je4 ti furn -wiiiu 4' 'A>»tifV:^^ t4"fl' 
Hift. An. L. 1, c 17. 

{t) Dr. Liwtr, At Cord*, c. r. 

(_/) 1 mighi have mcniioned another wife Provifion frojn 
the ftme Author, which tike in hii owu Wardt : /» ri/jrfw 
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The other peculiar Matter is, the faftning (I 
formerly mentioned) which the Cone of the Peri^ 
cardium hath in Man to the Diaphragm (g), where- 
as in all ^adrufeds it is loofe. By which Means 
the Motion of the Midriffs in that ncceflary A6t 
of Reipiration, is aflifted both m the upright Po- 
fturc of Man, as alfo in the prone Pofturc of ^ia- 
drupeds (b)y which would be hindred, or rendred 
morcdifiicult, if theCafewasotherwife: " Which 
" muft needs be the Effeft of Wifdom and Dcfign, 
** and that Man was intended by Nature to walk 
^* ereft, and not upon all- four, as ^adrupeds do: 
To exprefs it in the W^rds of a great Judge in 
luch Mafjers (i). 



C E^ahf imh plfrfqu$ dliis anlmalilus majorihus, non foUr 
frofMpnu k Nervo fexti park ut in Hom'mt^ fed ttiam plitri^ 
mas a Ntrvo fnureofiali, uhi feila cor tranfit^ cor '^ccedere, 
imo in parenchyma ejus dlrnitti f c hoc idea k Natur^ quafi 
Jubpdlum Brutis ccmparatum, ne capita quA terram frona fpe- 
Aatlt^ non fatis facith ami copios^ Spirit us Animales impertinnt. 
Blafii Anat. Animal. Par. r. 0.4. ez Lowero, de Cprde. 

{g) piafkragmatis cireulo mrveo firtnifr adharet [Pericardi- 
um] ^uod Homipi fingulan \ nam ab eg in Canibtis v simiis 
diftat, item in aliii animalibue omnibus, fiarcholin. AnaK 
L. 2. c. 5. 

(b),¥inaUm canfam qu9d attinet^-^^^ ehm ere^ttis fit 'Homt^ 
nis inceffmatque fiiura^eoque faciliks abdominis vifctrafito pan* 
dere defcendanff minore Diaphragmatis nixu atque Syftole ad 
Infpirationerrt opm eft : porro^ chm inExfpirationepariternecef- 
jfarium fit Diaphragma relaxari^ — — ^ ckm capfula cordis cm- 
nitto unnetlendum Juit^ in Homine^ ne forte^ quamdiu ere6ft4i 
incedity ab Hepatis aliorumque vifcerum appen forum pondere de- 
crfum adeh deprimeretur^ ut neque Pulmo fat\s concidere, neque 
Exfpiratio debits modo peragi potuerit, ^uocirea in Gjiuadrupe^ 
dibsts, ubi abdoniinis vifcera in ipfttm Diaphragma incumb'unt^ 
ipfumque tnp^6loris cavttatem fuo pondere impellnnt, ifia parti- 
um accrtito Exfpirationi quidem imutiiisj Injpirationi a^tttem 
debitam Diaphragmatis tenjionem impediendo, pYorfm inc$mmo' 
da fitiJfit.LovvcT^ ib. p. 8. 

(i) Dr. Tyfon'i Jinat. of the Orang-Ontang in Ray*j Wifd, 
of God 9 p. 161. 



;; ■ i Uti.'. jrnnlr •.-■:, i 'i.) o^iiriimi •fT.-YJane auiL'n 

:,>..' •■^.^'•(■\ << J- > ^ra ,-iJ^ij ii3fi?d]iwarj.) 

;■•:■■ .*; 7- '■!i'.*J' *1 .A*ij Tfiliji ,-i it-r-io ^aaiL'i 

'' ' '■ " •'■-■ •■ .■-. ■IT'^bii !> wrjriiii60 If.B. 

■' '• L'lii •: : ■„. ■ -ijir :j wj'vLii. .rblw 51Qi ." 

THwc ,is only one Difference more between 
Man and ^adrupedi that I (hall take notice ' 
of) and that is the Nervous Kind : And becaiifc it 
Would be tedious td infift upon many Particulars (a), 
1 ihall, tor a Sample, iiiliil chiefly upon one, and 
that is, of Nature's prodigious Care for a due Com- 
munication aod Con efpondencc between the Head 
and Heart of Man, more than what is in ihe four- 
footed Tribe. For this Purpofc, bcfides the Cor- 
refpondence thofc Parts have by Means of the 
Nerves of the Par Vagum (common both to Mao 
and Bcall) there is a farther and more fpecial Com- 
munication and Correfpondence occafioned by the 
Branches) {b) of the iniercojial Pair fcnt from the 
Cervical Plexus to the Heart, aod Pr}gcorJid. By 
which Means the Heart and 3raio of Mm^Vfc i 



(d) AmoDgft tbefe, I might niroe the Site of the Neives 
proceedJDg from the Mtdulia spinalis, which Dr. Linvir tikes 
notice of. lo ficaflf, wbofe Spine js abovb.the icft of the 
Body, the Nerves tend dJreflly downwards ; bqt in" Man, k 
being eied, the Nerv« fpnng out of the Spine, notat Right, 
but iR Obl^ue Anglcidowiimrds, and pafs alTg in theBodv 
the fime Way. iiid.p.i6. 

(b) Inflirifq; trMu t^atitm hie -vii (i. c. by the Paryor 
$nm) c -vix amnht ptr alios P^ris Inttrufiafy iwrvoi, a^liif 
0d ccr MU Appmdlctm ijm p'u^eih Vtrina in ifumw, ^«rr 
1IM4 iwttrecfiaiit, pmtr efficia ejiti in imo ventri buff ^Htn Mt 
tirii animaliiud t»mmuai», tiiam anit fell»r'p tlu^S/fa ,W*''-r 
SHJMJi /pwtialit Itee iff, qui C*rtbri v Cordii ftitfa wi^xm '^('^i 
'tiirA^Htrifirt. Wiliisrjcryor. dcfa, & ufus, Opv*^ ' .,, 



Coo***- 1 

)mift»'' I 
iruces 

thcip w i 



Cbapi.VC ht Quadrupeds, 

^mtitual and very imimace Correfpondenceand Coo***- 
■JDcrn wich each other, more than is in other Crta-* 
Ituresi or as one of ihc moft curious Anatomifti' 
[ and Obfervcrs of thcfc Things faith (c\ " Brutes 

w-.ard as 'twere Machines made with a (implerj 
I *.' and Icfs operofc ^/■pa^r/d, and endowed therc« 
t"- fore with only one and the fame Kind of I * "^ 

'* lion, or determined lo do the fame Thing. 

S' Whereas in Man, there is a great Variety ) _ 
' Motions and Aftions. For by the Commerctt 
' of the aforei'aid Csri'k.il Plixus (d) he faith, 

£ The Conceptions of the Brain prefencly affeS: 
the Heart, and agicaie its Vcflirls and whole 
j ^ Appendage, together with theZ)w/)iru£w. From 
I ** whence the Alteration in the Motion of the 
I** B!ood, the Pulfc and Refpiration. So alfo on 
I*' the contrary, when any Thing affefts or alters 
B^ the Heart, thofe Impreflions arc not only rc- 
I(* toticd to ihe Brain by the fame Du£t of rhc 
l^ Nerves, but alfo the Blood it fcif (its Courfc 
I *■ being once changed) flies to the Brain with 3 
l ■* different and unufual Courfe, and there agita* 
) *• ting the animal Spirits with divers Impulfes,' 
k-rt produceth various Conceptions and Thoughts 
' 1 the Mind. And he tells us, ** That hence 
• it was tluE the ancient Divines and Philofophcrs 
^coo, made the Heart the Scat of Wifdonii and 



tijc) lij. ib. Dum hdtic uir'mfiiue f^eciii di^rtmiam firptndt, 
nmrti/rrit anima, Brtttd tjfe -Dilur ntacItmm.'SC':, ** 

»l^d) Tha our great Mm was not mittnltcii, There is g[_ 
^Mn 10 imagine, from what he oblerved in dilTcAagi 
Bcfides, the Br«n being butfmall, he faith, Pr^icij 
diftriminii nil a ijuani tnitr illiiu qk. wi (wdatifgt 
imus, hi-cce trji ; Bimft iju»d pndiSliu Nirvi inurt 
ilk P'Uxiu, qutm CcTtlr't cy Cordu mttrnitttlium ty Han 
propriUBi diximm, in Siulto hoe -vatdi txUit, O" tnimM^' 
rrvei'tfm ffteliim Jiipaiui fuenf. lbl(l._ ■ 



tndtf jj 
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«,- «rtainly (faith he) the Works of Wifdom and: 
" Vinue do very much depend upon this Cgq^- 
*^ mercc which is between the Heart and Braiiji: 
*.' And fo he gocth on with more to the fame pu^- 
pofc. Upon the Account of this Intfrcofial Cew 
wfrtf with the Heart, being wanUDg in Bruicj, 
there is another fingularly careful and wife Pr6- 
vifion the infinite Creator hath made in them , 
«nd that is. That by Rcafon both the Par Vagum 
and the Intcrcefial too, do not fend their Branches , 
to the Heart, and its Appendage in Brutes, iherc- 
ibrc, Icil their Heart mould want a due Propor- 
tion of Nervous Veflels, the Par l^agum fends 
more Branches to their Heart than to that of 
Man. This as it is a remarkable Difference be- 
tween Rational and Irrational Creaturesj fo it is 
as remarkable an Argument of the Creator's Arc 
and Care; who altho* he hath denied Brute- Ani- 
mals Rcalbn, and the Nerves miniftring thereto, 
yet hath nnothcr Way fupplied what is ncccffa'ry 
to their Life and State. But let us hear the fame 
great Author's Deiirant upon the Point {e); " \a- 
** afmuch, faith he, as Bcafts are void of Difcre- 
" tion, and but little fubjcft to various and diffe- 
•' rent Paflions,* therefore there was no need that 
*^ the Spirits that were to be convey'd from the 
*' Brain to the Pr iff eri^w, fliouldpafs two different 
" Ways, namely, one for the Service of the vital 
" Punftions, and another for the reciprocal Imprcf- 
" fions of the Affcftions ; but itwasfufficientthat 
" all their Spirits , whatever Ufe they were dcr 
« figned for, fhould be conveyed one and the fame 
« Way. 






f tefiit fmdeniiA f^fJK* ^ 



^'' Here now in ihc Nervous Kiit^ ive have mnni- 
"^cft A6ts of the Creator's Defign and Wifdom, {k 
this fo manifeft and diftiniV a ProvilTon' for Rattp- 
■fl'al and Irrational Creatures i and thnt Mirn vhs 
■e;vidently intended to be the one,' as the Gcnfts6( 
'" ''upedi vtas the oUicr. 



C H A P. vir. 

The Conclusion. 



AK r) now 'tis Time to paufc a while, abcj 
reflcft upon the whole. .And as from ihc 
fConfidcrations in the preceding Book, we have 
Ijirfpecial Reafon to be thankful to our infinitely 
^.merciful Maker, for his no lefs kind than wonder- 
ful Contrivances of opr Body -, fo we have Reafon 
from thisbricf View I have takeq of thislalt Tribe 
of the Creation, to acknowledge and admire the 
fame Creator's Work and Conrrivanccs in them. 
For we have here a large Family of Animals, in 
every particular Refpect, curioufly contrived and 
J, made, for that efpecial Pofture, Place, Food, and 
., Office or Bufinefs which they obtain in the World. 
3j So that if we copGder their own particular Hap- 
..pinefs and Good, or Man's Ufc and Service; or if 
j'jjWC view them throughout, and confider the Parts 
wherein they agree with Man, or thofe cfpccially 
wherein they differ, we fhall find all to be To far 
from being Things fortuitous, undcfigncd, or a- 
ny way accidental, that every Thing is lione for 
tne bell i all wilcly contrived, and incompaiabiy 
ficied up, and every way worthy of the great Crc- 
.ator. And he that will fhui his F-jcs^ ■ai^4.^\w-^«. 



I 
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God (ii) in thefchis Workj , even of tKc poor 
Bcafts of the Earth, that will not fay (as Elibu 
hath it, Jfob.xzitv. I0,ll.) tfTiert is God ray Muktry 
wtKiteaciielb us mure than the Beafts of the Earib, 
and taakelb tti laifcr ibaa tbe Fowls of the Hea-vtn ? 
Of fuch an one we may ufe the Pf^mift** Exprcf- 
fion, /*/a/.xb(ix. 12. Thit be is like tbe Beafis (t) 
that per ijh. 



(it) ^—^— Drum tumqu* irt ftr «m»t- 

TtnafjHt irtiiiifqite Maris, Cxlum^iu prtfundutn. 
Hmc P4ti$dti, Arminta, vim, lenus amni Ftrtram. 

Virgii Georg. L, 4. 

(^} lllai JM nullum ttnvmo Dium ijfi dixeruat, ««n meili 

nan PhiUftphtt, ftd nc immines tfuidim fitter dixtiim ; ^uj, _ 

mfUf! fimiU'imii txfilo cur^ert cmjUieruni. nihil viiimiii arti- 

»»." Liidint. L. 7. c. s>. ' ' _^ 






BOOK Vll. 

^ Survey of Birds. 

AVING briefly, as well as I could, 
.difpatch'd ihc Tribe of ^adrupeds-j 
I (hall next take as brief and tranfi- 
cnt a View of the fcather''d Tribe, 
And here we have another large 
Province to expatiate in, if we fliould dcfcend to 
every Thing wherein the Workmanihip of the Al- 
mighty appears. But I muft contraQ: my Survey 
ss much as may bej and ftiall therefore give only 
fuch Hints and Touches upon this curious Family 
of Animals, as may ferve for Samples of the reft 
■ of what might be obferv'd. 

CHAP. I 

Of the Motion ef Birds y Mtd the Parts 
m'mijtrmg thereto. 

' A ^ '^'^ Tribe hath a different Motion from 
XV that of other Animals, and an amphibious 
Way of Lil'ci partly in the Air, and partly on 
the Land and Waters; fo is their Body according- 
ly ihap'd, ai]d all their Parts incomparably Atted 
for that Vfay of Life and Morion j as will be found 
by 'a 'cUiforyView of fomc of the Particulars. 
' Aod die 
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I. And iiiod viliblc Thing, is the Sbape, and 
Make (if ihtii' BoJy, not thick and clumfy, liut 
incomparably adsptcd lo ihcir Flight: Sharp ,bc- 
forf, 10 pierce and make Way through the Air, 
and then o-^ gentle Degrees nung to its full Bulk. 
To which we may add, ' 

IT. The neat Pafition of the Feathers throughout 
ihc Bodyi not ruffled, or difcompos'd, or plac'd 
ibme this, fome a concrary Way, accotding to (he 
Method of Chance; but all artificially plac'd (a), 
for facilitating the Motion of the Body, and its Se- 
curity at the Tatne Time, by way of Cloathine : 
And for that End, mod of the Feathers tcad bafi- 
ward, and are laid over one another in exa& and re- 
gular Method, armed with warm and foft Down 
next the Body, and more ftrongly made, and curi-> 
oufly clos'd next the Air and Weather, to fence 
off the Injuries thereof. To which Purpofe, as 
alfo for the more cafy and nimble gliding of the 
Body through the Air, the Provifion Nature hatb 
znadc, and the Inftind: of thel'c Animals to fretn 
and drefs their Feathers, is admirable; both iard^ 
peft of their Art and Curiofity in doing it, and 
the Oyl-bag (^J, Glands, and whole Apparatus for 
that Service. 



<4) Sco before Book IV. Cha^. ii. Nttt (I). 

(b) Mr. WiUughl-} filth, there »te iwp Glands for [he Sc- 
cietioti of ihe un^uous Matter in the Oyl-b/ig. And fo ihcy 
appear to be in Geefc. But upon Examinaiion. I find, thtt 
in moj) other Birds, (fuch n lead a 1 hive cnquir'd into,) 
■here IE onl)' unc Gland: In which are divers liltJe CeUi, 
ending in two or ihiee larger Cells, lying under the Nip< 
jilc of the Oyl-hag. Thii NifpU is perforated, and being picf- 
fed. or di'4wn bf the Bird's Bill, or Head, emits the liquiil 
Oyl> a it is in fome Birds, or thicket unduous Greifci u (t 
it in others. The whole o^l-hag is in its Itrudure fomewhu 
coiif^imablc (o ihe Brcill: of luch AnimaU as iigbid Milk. 

in. AnJ 



Cfcsli^R"" the Whip of Birds: ^ 

■ 'III. Ai^d now having faid thus much rcTanng't 
the Body's Motion, let us fiirvey the grand Inftn 
ment thcitof, thcWi«gs- Which as [hey are pii 
cipal Pares, fo arc made with great Skill, and plac 
in the moll commodious Point of the Body (r), I 
give it an exaft Equipoife in that fubtile Mediuin 
the Ail" 

' And hcte it is obfervablc, with what incotnj^ 
raBIe Curiofity every Feather is made ^ the Sb* 
exceeding ftrong, but hollow below, for Strengi 
and Lightncfs fake j and above, not much 
Jlrong, and fill'd with a Parenchyma or Pilh^ bi 
ilrong and light too. The ranci as nicely gaug' 
on each Side as made } broad on one Side, and nai 
rower on the other; both which incoinpai-ably n 
nifter to the progrcflive Motion of the Bird, as atfl 
to the Union and Qofcnefs of the Wing (d). '\ 
An 



__ ,-) In oil Birds that fly much, or that have ihe moff o 
canon idt llicir Wings, it is maaifeU liiai iheit Wmgs j 
pJic'd in the very bell Part, to halince iheir Body in Ibe i!_ 
a(jd lo give as fwift a ProgteJIion, as their Wings and Bqj 
arc capable of: For otherwiic we fliould pciceTve i1 
reel, and ily unlleadily ; as we fee them to do. If m 
their Equipoife, by cutting the End of one of the Wings," 
or hanging a Weight at any of the extreme Pam of the Body. 
But ai for fuch Birds as have as much occafion for Swiminini 
as Flying, and whofc Wings are therelote fcl a little out oi til 
Center of the Bodies Gravity. See Bonk IV. Chap. 8, Hon ffl 
And fot fuch as have more occalioa for Diving than Flyi " 
and wliofe Legs ace for that Reafon fct inor« backward, 
their WJngt more forward. Chap..i. }ieii{i) oflhisBwt/ 
~ (<0 The wife Author of Natiite hath afforded ai ~' 
ample of the great Nicety in the Foimation of Birds, by A 
Nicety obferv'd in a Part no tnore conliderablc Ihin tl 
Vaiiei of the Flag-feathers of the Wing. Among othal 
ihefe two Things are obl'ervable : i. The Edges of the e'' 
itlioi or narrow Vanes benij downwards, but oE the inttL 

tor wider Vaoes npwardi ; by which Means they catch, hol^" 
ud he dofc to one another, when (he Wing ii fpreid; ' 
^tu fiotjonc Feather may mifs its full Fotc^ t.^<^\-!Ci^^ 
t 



And no Ids ejcquifire is the ttfxtrinc Att of (fte 
Plumage (e) alfoj which is fo curiouny wroii^ht. 



upon the Air. i. h yet leffer Nicety is obferv'd, "and fh« 
is, in rhs very Hoping the T-ips of the Flig-featJier* : Ttw 
interiour Vines bemg neiily llop'd awiy to a Point, tOr 
wards (he outward I'att of the Wing; »nd the e;fterioar 
Vane! flcip'd lowardj the Body, at leaft in many Birds; and 
ih the Middle of iha Wing, the Vanes heir*» equal, 'tit btrt 
tittle flop'd. So that the Wing, wUcIher estencfed i»T flitRi 
ij as neatly llop'd aud form'd, as it conftantly niaim'tl with 
■ Pair of ScitTors. 

(f) Since no cxtf\ Account that ! know of, hath been gi- 
«en of ihcMechanil'mof the Vunes, or MVtj of theKcaHieii; 
my ObrervatiOns may not be unacceptabJe. The Vam conttfts 
i;ot ot one coniina'd Merahrane; becaufe if one hroken, 'it 
wQLild hardly he teparxUc: But of many L^mint, yttudi 
are thin, ftiff, and fomewhac of the Nature of a thin Quill. 
Towards the. Shaft of the Feather, (efpcClally in the PJag- 
fcathers of the Wing.) ihofe Lamint arc broad, V- of a 
ftmirircalar Form! which fervc for Strength, ind' fgt -the 
dofer fhutting of-thr Lammd to one another, when [mpirf- 
fes arc marie upon the Ait. Towards the outer. fart of the 
Vane, ihcle Lamint grow ilender and taper; On their nn- ■ 
iex Side ihey are thm and fmooth, but their upper outer 
Edge is par'ed into two hairy lidgcs, each Side having a 
diflTerent So^t of Hairt, laininited or broa^ it^p^oiqvjand 
fiendec and bearded above the other halt Ihav(^>»well 
II I could, reprefentcd the nppermolt EJ^e M due' tjf theft 
Lsmint in Fig. i8. with fome of the Hairs on each Side, 
magnify'd with a Microfcopc. Thefe bearded Bnttfes, 'or 
Hans, on one Side the Lamitu, have ilriic Beards, as. in pig. 
19. tborc on the ochcr Side, have hook'd Beaids oQ one 
Side the Hcnder Part of the Briftle, and Hiait ones on the, o- 
rtier, as in Fig. lo. Both thefe Sons of Briitles tpagDlfy'^, 
(only fcattering, and doc clofe,) are reprcfcntcd asihcy grow 
upon the upper Edge of the Lamiatf. t. in Fig, 18. And 
in the Vane, the hook'd Beards of one Lamina, always he 
next the fltait Beards of the next Lamina ; and by that Mcam 
Jock and hold each other ; and by a pretty Mechantfm, brace 
.fthe £4ww< dofc to One mother. And if at any Time the 
'Vane happens to be rufBed and difcompos'd, it can bj this 
prett? cafy Mechauifn), he reduc'd and repilr'd. Vid.,B*«t 
iV. CAff. II, Hill im). ._ ; ■ ; ^^^ ' 
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aM fb artificially ioterwovcD, that it canooc i 
viewed without Admiration, cfpecially when i' 
Eye is aililled with GlafTes. 

And as curioufly made, fo no lefs curioufly a 
the Feathers placed in the Wing, exaftly accorc 
iog to their feveral Lengths and Strength : Tl 
Principals fct for Stay and Strength, and thefe J 
gain well lined, faced, and guarded with the 0( 
litrt and Secondary Feathers^ to keep the Air frcS 
pafling through, whereby the ftronger ImpuM 
are made thereupon. 

And laftly, To fay no more of this Part, thi 
deferves more to be faid of ir, what an admirabl 
^paratus is ihcre of £oiujy very ftrong, butwi(^ 
ai light and incomparably wrought? of 'yoyntj^ 
which open, fhur, and every way move, acconi 
ing to the Occafions either of extending it f 
Flight, or withdrawing the Wing again to tj 
Body i" And of various Mu/cles; among which ell 
peculiar Strength of the PeHoral Mufcles defers 
efpecial Remark, by Reafon they arc much ftro| 
ger (/) in Birds than in Man, or any other Aid 
mal, not made for Flying. 

IV. Next the Wings, the Tail is in Flightcoi 
(tdcrablej greatly affirting in all Afcentsand I" 



' if) PiihraUs Mufeuti Hominit fitiittttes humtnt, 
C-faram t^rnafi {unt ; nan it^uani ^aam aai Toam p»rt*tm 
cmnium Mafinhrum HomitM. E centra in Avihm, !'tchr»- 
Iti MuftuU vafiijfrnl funt, cr "litantr imi exceditnt, (?■ "'*- 
gis findtnr, qmkm rtlit^ni omnei Mufenli ijufdem Avii fimul 
ftmfri. Boreil. de Mot. Animal. Vol. I. Prop. 184- ■** 

Mr. Wilh^hby having m»de ihe like Obfetvaiion, hath llllil{j 
Reflcdion on it, -aihtnct, if it ii foJftbU fsr Mm la p], «r" 
then^ht if thtm who havt curisujly wtighid and ttufiAend ti 
mattir, that hi that ■aituld attempt fmh a lAjnf with H4 
ef Succe/i, mujl/a taalrive tmd adapt hhlVin't, thst hi «f 
tkAt wfe #/ bis Ztp, and not h'n Amt in ttntna^iKg tin4 

tlwcaure the Mufcfei of the Legs ate ftronger, u he d 
UpeO VVillnsh. Ortrith. U i c. i. }. 19. 
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IcpiU io the Air, as alTo fcrving to fteady i|^ 
Flight, by keeping the Bodv upright in that ftibr 
tile and yielding Medium^ by its readily tuining 
qjoJ anfwcriiig every Vacilloion of the Bo^y. 

And now to the Partsfciving to Flight, let usad^ 
tjie nice and conipleat Manner of its Peiformapcea 
all done according to the ftiidefl Rules of Mcciw^ 
vaixa{b). What Roweronthc Waters, whatAf^ 
tJA on the Land, what aciuelt Vlatheraaticitu|, 
could give 3 more agreeable and cxa£); Motion (9 
the Wings, than thefe untaught flying Artifli 4^ - 
theirs! Serving not only to bear their Spdies up in 
the Air, but alfo to waft them along therein, wi^h 
a fpeedy progreHive Motion, as al^ co iteer w^ 
turn them this Way and that Way, up and dovrn^ 
faller or flower, as their Occafions require, orthcic 
Plcafare leads then). 

V. Next to the Parts for Flight, let us view the 
/■«r and Lep minifiering 10 their other Motiott: 
Both made hght, forcaficrTraorportatiomhrough 
the Airj and the former iprcad, fome with Mem- 
bcaocs for Swimming (;^ loipe n^iAl^QM^ i^irftcadj; 

^^r^r^ ^ :v^"'--U :,:.; ;. 

(2) Mr. wMit^hby, Raj, and many others, imagine tu 
principal ufe ufUte Tail li> be to Aeei, and tucn the Sodfin 
the Air. as a Rudder. Bui BmiUi hath fuit it bcyonil-tU 
doubt) that this ii the Icill ufc of it, and that it ii cbicSyio 
aUilt the Biid in us Afcents wid Dcrccnis in the Air, an^ ^ 
obvtaK the ViicilUttcins Qi the Body and Wingi. Fpr aEjoi 
turning la ttiu 01 itiat Side, it i« pcrtbrracd fay ih^ ^ByjfM 
and InchnUioji oi the Body, and but vcty Utile Itf tficoelj 
of the T*il. ;a, 

(Aj Sec Btnelii lii fupr. Prop. 181. cc. ■■ _cj, 

{_ij It Ii confidcrable m all Watei-T-ow!, )u>\v eiaitlytuu 
Legs and Peet corrcfpond to that way of Lilc. Fat eiififfX 
their Legs are long, to enable thcm.io wade la the Wuch; 
Ln which caTe, their Legs arc baje of FcaUien, a ifM^ if>M 
»bpve the Kaef;s, the more conveniently iat tlusPursRl^ 
Tbcii Toes tlfe at; ail abroad j and ia fadf ^ beat.^us 
. Name 



I Soingj for Perching, for Catching and Holding 

f 6f Prey (k), or for Hanging by the Heels to ga- 

[ iBier their Food (I), or to fix thcmfelvcs m thtir 

[ Places of Retreatand Safety. And the Utter, naras'' 

h the Legs, all curved for their eafy Perching, 

I Roofting, and Reft^ as alfo to help them upOQ 

tKefr Wings in taking their Flight, and to be 

^herein commodioufly tucked up to the Body, fo 

lis not to obftnift their Flight. In fomc long, for 

I "Wading and Searching the Waters; in fome of a 

1 faoderate Length, anfwerable to their vulgar Oc- 

'taiionsi and in others as remarkably (horr, to an- 

fkreriheircfpecialOccafionsand Manner of Life (m). 

I < To ali which let ae add the placing thefe laft men-', 

tiooed 



I jiispipl MH^fittkertt two ©f the To?s are fome«hat joia* 
I ^, that ihej may aot cafily fiiik in walkiog upon boggy 
. Places. And at for foch as are whote-fowed, or wh<rf« 
Toes tre webbed togedicr (excepting fomc few) their Leg* 
I tie geiieiilly Oigrt, wbicli is the molt convenieni Size foa 
SniinmiDg. And 'tis preity enough to Tee how actiticialljr 
ftey gather up their Toes and Feet when they withdraw 
' their Legs, or go to take iheit Siroke; and as artificially a* 
\ 4ain extend or open their whole Fooc. when they prcfi up- 
on, or drive themfekes forward in the Waters. 
' {k) Some of the Charafteril^icks of Rapacious Birdii ire, 
t's havt htoktd, Jlroni^, nni piarf-ftiafd StaSii and TsliiHt 
\ fttid fcr Rtpnt, and tearing ef iUjh i and firong and Irawn'f 
1 Thrghf, for finking down their Priy. Wiltughby Ornith. 

L. 1. c. I. Rail Synopf. A v. Method, p. i. 
' ' {I) Such Birds as chinb, particularly thofc oF (he »'Diirf-^<*- 
<r Kind, have for this Parpofc (as Mr. iVf/imiiAijobteroes, L.i, 
' «, 4.) I. Strong and mufculous Thighs. 1. Short Legs and 
' Tcry ftrong. J. Toes (landing two forwards and two back- 
wards. Their Toes alfo are dofe joined togcrher, tbatlhey 
fcay more ftrongly and firmly lay bold on the Tree they 
elimb upon. 4. Al! of thena- — ■ have a hard HiffTailbcnd- 
I ing alfo downwards, oa wbicb they lean, and fa bfar up 
[ JtictnlclYtt !n climbing. 

" V Sjniftt ■^nA Swallewihive reiiiatKabljrOiOrt LegSj erp^ 
''■lac IbtiittT, iin4 tbeir Toes grafp auY Th.w^% '«^ 
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Ifoncd Paris in the Body. In all fomcwhat out of 
llhe Center of the Body's Gravity («), but in fueh 
w fwim, more than in others, for the bertcf row- 
ing their Bodies through the Waters, or to help 
ijicm in that Diving (o) too; 



AcAnelT' All which is nfclul to them in building (heir Nefli, 
and oihet .foch Occifions as ncteBiutc ihom lo hang tre- 
^ctitly by their Heels. But there is far greater ate of thw 
Siruflure of then Legs and Feel, if the Rcportl be tiiie of 
their hanging by ihe Heels in great Clullers (after the man- 
Bcr of Bees) in Mines and GioitO'i, and on the Rocks by 
.the Sea, all the Winter. Of which Utter, 1 remember the 
late learned Dr. try told this Story at the Univerfity, and 
confirmed it to me fince, *«. That an ancient Filbsrinan, 
accounted an honcft Man, being near fome Rockt on the 
Cojft of Corn-u-al, faw at a very low Ebb, a black Lift of 
CMRething vdherioflii theltbck, which iihea he came to 
cumiDe, he found it was ■ great Nambcrof Sw^Uvii, and, 
if 1 nirreacmbcT not, of SwiytJteb, binghi|1nr.tht^ft|Etto 
one another, ai Ben dO; which were coTerea Commonly 
hf the Sea- Waters, but revived in hit warm Hind; arid ' by 
the Fire. . Altthis the Filherman himfelf ifTared tiiPfXtdot 
of. Of litis, feamore, cht^. 3. n«m (i) of ibifBaiA. 

(») Id Sirdi that frei^tteot not the Waten, the WiDgi m_ 
is the Center of Gravity, when the Bird lici altfng, u in 
•Flyii^; bm when 11 ftands or walksri^e EreAidnof the 
Body throws the Center of Gravity upon the Thighs and 
Feet. 
. (*) See Chap, 4. Note (fr). . ■ - ' 



C H A P. n. 

Of tU Head, Stomach, and*ther 
Tarts of Birds. 

THus having difpacched the Parti principally 
concarned in the MocioD of the Featpii^ 
Triif, Ice us proceed to fome oth« Paijiwrt yi^ 
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nimadverted upon. And we will begin with the 

^ead^ concerning which I have already taken no- 

^jice of its Shape tor making way through the Air } , 

1<)f the make of the fi;//, forgathering Food, and 

\otherUresi the commodious Situation of the£^'ffi 

wid I might add that of the Bar too, which would 

|>e in the way, and obllru£t Flight, if 'twas lilee 

'■hat of moil other Animals: Alfo I might fay a 

rcat deal of the Conformation of the Brain., and 

,'f the Pares therein wanting, and of others added, 

jke to what is obfcrvable in Fiihes j whofe Pofturc 

^ the Waters refembles that of Birds in the Air {a)^ 

■juid both very different from iVIan" and Beaftsj 

«nd laftly, to hint at no more, I might furvey 

ftjtte pecuhar Strufturc of the Larynx {b)^ the 

I'engue 



'v f«) Ctrthra Usminam C ^adrupidum in fltrifqtte fimUia 
mflmit, • Cafitibm Vaiucrnm C7 Fifcium cmiinm, Ab 

ttrlfifnt prieriiili kag'e divtrfa, tamin i»llr ft, quoad frdci- 

kft" iyi.t(i»iLU partes, SymMa rtferiuntur. The Particuhrs 
wherein the Brains of Birds and Fi(bes agree with one ano- 
■er, and wherein they differ from the Brain of Man and 
^alii, fee in The fame juAl^ famous Author, Willis Ctrtt. 

t (4) Circ* tifurcationem Afftr* ArterU, tli%»nt Jrtificis li- 
jfcrj agmlis indicimm dttegitur *X Avium comptralioni turn 
muadrupedibut : cum Vecis gratia in divtrfis AvUrus diverfam 
tulcularam fabrieum bifurcationi Afptrt Arierit dedcrit, que~ 
1 nullum vtjligium ixtat in Homiae c SJuadriiptdiius mihi 
ll^jii. uti omnts vecis mufcsilos eapitl ^rterit junxit. In A- 
'pild, &:c. fupra bifunaiiontm, &CC. Steao in Blaf. Anat.' 



»♦ The 'Afpira Artiria is very remarkable in the Stuan, which 
fc'thus dei^cribcd by r. Barihdii, vii. Afpera Arteria admi- 
Hndt fans Jlrudurt. Kam pre CelH longitudint /iierfum Oi- 
"tfhii^i comis prat tnditur dome ad fitrnum piriieniat, in cuJHS 
tffniant ft ineitTVo fiixu in^ituat c reeendit, vilut in tut» 
t K7: ilMt», mixifvt tidfun^ra tjufditn eteaiituis dtiata far- 
Bi^< rr^flilHr,, 'gredilurq/ie aDgufiias SItrtit, %3i CUviculis Plt- 
fSit c'entthfii. ^nibus tit fuUre nilitur, ad TA jrac*m • f" §»«!» 
■ Miras^a hfrtli moAis omnifcai tenflilwiiB u- -B-t^vvTaw™ 

Z 1 «iw|^ 



_^Tlie SfmAtm of \b%T09igmixil^frMl^ffta9BkdfUSt^ 

fti Bdiet and Mofcles, its CDCompaflte'^fti'OfinlKli^Mih 
nbtf MMt Ihe'bmtHr to cam i» MT Ulma/ikl;itmk iffbi« 
t& rctrta ^h ^0 In Cells tiiAiMlpt'WhedMr,i«#iqi^ki<nr 
ift t^r|^r1t^y> iietrdtd PoitQ tad tfae^flew^:M(lttiffiilfr 
dUe tiid 61* nf;-the better to MH, ^t^Htk m^amMnm 
Mt Mtde Mi^ocf out of Wood Vuiif mim MA WftMk . 
CirM^J 4idvSwHuUu F^rrnksff Mlldtgm la/Sftinpiii JtM4rt 

fnhindit MIffU drhrikmst vil ?«Miv <v«i jfi/y^ «Mii««mtf 
«h; Virmifs 4fffMdqM$ dBlitifiin; ddilUi mlitm'Ji fifipAIdi' 
fhfSt mngutifqui fifier'mikut retrnfiifitnU^ CT CitirtU jwwWtfwk 
pdijjtms fr^nhitf d^n^c valid^ acf»^c«$g Raflr^dmrhmf^tn 
fundut % arh^fi feriusSf fcrmmini r$firkm immttkiAUnqn^ \^i 
nimacuU jhhd§r§ wxittit f$rc$lUtqui^ -magtuam m mithtiit^imi^ 
imhtit v§c00t, infi^d votff$r0thn0 hat .un$inum hmt iUiut§m 
ilffunt; Pirns t. lw£uam fuam exirhf Mtqmf4Cmb6si. hannp\ 
que antmalU infipt^ infixa aurahit O' dtvprat* Vidi^Bla&Mc} 
oi Aif>rt. ?,%, C.Z4. '. ".:.:.. ' 

' (d) I htvtMoxti in B^ IV. ckaf. 3. N^n ^)^>ttiikpn 
notice of what others have obferved concermagv the JwK pt 
£4/ of Birds, referving my own Obfervations for this PUcscf 
%Vhiehl hope may be acceptable, not only^ioriBeiogitoQ 
of them nevr,- btit alfo (hewing the Mechaiii£ca of Helmn 
*ih general.' . i r.x'nTi^*'^ vrr? 

In this OFgan of Birds, I (hall take notice OiiIy.:o§illiMtf 
Parts, the MimhpMHes ab4 CdrfiiagH; -the t^dmifMk;iM4 
Ihe Concla'»9:- Tht. Drum, as fooie caift* tt^ 9(it:Mmni9{mi^ 
Tyfnpanif as others, 'con(ifts. of two Membranei^ilhrQsife^ 
iH^idi covers the whole Medtm, Bafon' or DMoap Casffoftfei 
till It), aind the inner Membraiifw To fuppont, ^iiftef^.iiM 
telax the bmermolt, there is one fingle Caitilagev '#i6ac]uag 
itbtti the Side of the ai)mim«. tO: near tie mtddhtDC riik( 
-MeK)bunc»* On the top ^' the a^/bjwfl^is.anotho&'Cafllt- 
ligc, cooiifiiDg^ilf ihKe Bta»c^tV«^ ^^Atb.^ ft^^dTi^ 
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1 MigeA aiMdle Bnndt <■. is joined to the lop^ of the lin|h| 
r Jippcr C^itilage before fpoken of, and aflilts \x lo be^r up 
r tlie upper outer Membrane : Tie two Btanchei, i. e. arc 
I loincd to the Oj Pitrofum, at fome diftance from ihc oator 
E fMembrane : Upon this inner Cartilage, \s tbe inner Mem- 
l Imne fisedt the two outer Sides of which, a. i. and «. i. 
f |are joined to the outer Membmne, and mahr a kind of 
I tbree-fquare Bag. TheDefign of the two Blanches or Legs 
r "W the Cartilage, 4. c are I conceive to keep the CariiUi* 
L'-llBd CelumtUa ifOtn wavermg fide-ways, and to hinder iheiB 
J from flying toomucb hack; There ri a very fine llendi 
I giment extended from the oppofite fide, quite crofs the. 
f .Iffs or Bafon, to the Bottom of the Cardial*, near its ji 
i teg to the CoiumiUa. Thu£ much for the Mtmhi 
} ffni, and their CartiUgtt. 
I ' . The nett Part is the C»hmella (as Schelhammtr caiU tt.] 
L'^is is a very fine, thin, hght, bony Tube ; the Bottom ^li 
['*hich fpreads about, aod gives it the Rcrerablanco of 
J'lfooden Pot-lid, fuch as 1 have feen in Country- Houfcs. 
I 'fliaAty fhuts into, and covers a Foramta of the Cam' 
jto which it is braced all round, with a firte fubtile 
Bbrane, compofedof thctcndcr Aaditory Nerve. This 
'Om or Bafe of the ColamtUa, I call the Ofirculutn- 
-The lad Part, which fome call the Latynntb and Ceehi 
K^Cenlilting o( Branches more like the Ca/iaIh Sr/nUireuti 
' 'n Man, than the Ctchha, 1 call the Canclavi Audi'"' 
I (as in moft other Animals) made of hard coniej 
nmoitof the Birds I have opened, there are HWH/ar Caai 
me larger, fome IclTer. ciofling one another at light 
J^lcs, which open into the CtncUyi. But in the Gocft 
Fwhernire, there being cochleous Canals, but not lilic I 
»*<tf other Birds. In the ConcU'ut, at the Side oppofite tO)| 
JnfffculHm, the tender Pari of the jfM/iiury Kirve enters, 
^Incth aii thofc inner retired Parts, tit. the CtntUvt and 

I As to the Pit^l«r, Ciiumnt, and other Parts obfcrvable in 
|k Ear of Biros, 1 Ihall pafs them by, it beipg fuSicient ta 
ky Purpofe, to have defcribed the Parts principally concer- 
pel in the Afl of Hearing. And as the Ear is in Birds the 
koft fimple and incomplei of any Animals Ear ; (o we majr 
Vnm it make an cafy and rational Judgment, bow Hearing 
^perfoTmed, vit.. Sound being a Ttemor, or Un<iu!ati$»^' 
Ik Air, caufed by the Collifioo of Bodies, doth as it moi 
long, fttikc upon the Dr«w, or Mimirxoa TyMfani of t, 
lar: Which Motion, whether fttong or laoguid, llirtil,j_^ 
pft, tuneful or not, is at the fame Inflant imprelTcd upap' 
_e Curiilafti, CfflumtlU. ind Ofureulum, and fo COmtLMtUf 
Bted 10 the Audiion i^ervt itv the Ctntlft^iv 
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beddes -, but for a Sample, I ihall only infift iipon 
the wonderful Provifion in the Bill for the judg- 
ing of the Food, and that is by peculiar NeiVes 
lodged therein foi chat Purpofc j fmall and lefs nu- 
merous in fuch as have the AiTillance of another 
Senfe, the Eye ; but large, more numerous, and 
tTiicfely branched about, to ihc very End of the 
Beak, in fuch as hunt for their Food out of Sight 
In the Waters, in Mud, or under Ground (ej. 
*" i3 „ ■ '.And 

I ',.--iu''.r JIM \k- ... ' ■J'i't* ' * ■"'• ' "' '" ■ if'jhnft " 

v'Andimw'^'-we eomittre t^e O^h 

4HU'tWa'(rfiB»tfrf*wet»rtll'WM;Wri.C 

tlitir I'mpremoDf tnercby on the Braio, u vifiblc (Hjefii do 
tn th£]trr(M..^Ain:), tlut u there-it an Apfu «f u iu tue t-jt, 

^ t&e opeaing and Sinning of the Pupil, to mikK it corte- 
. fboa4 Kp^ % D^rcc! of l.i£ht» ft) there if i||4litf&i>tattii& ' 
jrcbtiRftni'a^ tb'all thcDcireei of SobikI, 'atfibX^Trnd'Ed ' 
Utile Booej apa MdTcIcs io'Mni, 'i^t. to flr&in'a^WaiilBe 

Memwsne, and at the fame Time to open an3 thSlffjie'Bi*- 
Jij of the Stafti (the fame as what I call the operi^im Id' 
Birds:) But in, Birds, there is a mote fimplc'bdc fiiA'dent 
jljifaratus for this Purpofe, tender CiMilagci, ioftcad o'f 
Bpties and Joints, to correfpond to the various IWprcfltons 
CiF Sounds, and id open and (liut the Oftrculm*. BiSdes 
which, 1 furpe<ii the Ligament I mentioned, isoiily ihe Ten- 
don of a Mufclc, reaching to the inner Me'mlrana-Tjmpam, 
and joincct thereto (as i find by a fltifler Scrutiny) and not 
to, the CartfiagCi as I imagined. By ihii Mufdc, the inner 
Memtrane, and by Means of that the Outer alfi cab be di- 
Aended or leUxed, as it is in Man, by the idaltem and its 
Mufdc, vc. ■ . , 

(iy vUt- billed Birds, that grfft fer their Meat, hdve thif 
Pttir'ef Nerves, that camt init their Silts, ■aiherihy'ihiy SHe 
that Aceurac] to dtftiniuijh what is fruftr for Food, andwhat' 
» be r'cjitlei by their Tafie, when ihf) io net fee H. thit 
■was mofi evident in a Duck's Bill and Hrad; a Duck havitif 
larger Nerves that (erne inta their Billi than Getfe, ir tVf 
ether Sird that I have feen ; and therefore qudfir dnd ^»f* 
cut their Meqt the tnofi. But then I diftivered nant efiheft' 
Nerves in round- biil'd Birds. But fince, inmy Anatemity ift 
theCmntrj, ill a Rook, I firfi tiftrved twa lArvii that td'kt 
dffunt tet-wixi the Eyes into tht uffer Bill, but confidtrably 
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..And now from the Head and Mouth, pals w«| 
lOiics near Ally, the Siomach, another nolefsnott'l 
able ihan ufcful ParCj whether we confider th^a 
Ekgancy oi its Fibres and Mufcles, or its Muki« J 
piicityj one to Ibfccn and macerate, another to di^l 
gettj or its Variety, iliiied to various Foods, form^J 
membraneous, agreeable to the frugivorous, or capi-l 
nivorousKind} fomemufculausand ftrong(/), fiii« 
ted to the Comminution, and grinding of Corif 
and Grain, and fo to fupply the Defeat ot'Teeth, - 
And now to this Specimen of the Parts, I 
might add many other Things, no lefs curiouQy. 
coniriv'd, made and fuited to the Occafions of ihcfcj 
Volatilcsj as particularly the Strufture and Lodg 



fm»Ucr than any af the three Pair of Nervei, in the Bilti 
Ducki, but larger iha» iht tierves in any tiher round-biiTi 
Birds, jfnd'tii rtmarliabU thai theft Birdi, merit 
ether round- bill'd Birdt, fttm to grofi for their MiAt 
Hnng, &e. Mr. J, CUyton, in Philof. Tranraift. N" 

J abftrv'd ihrit Pair ef Nirves in all the bra.id-iill'd Biri 
thai 1 tmld mett ivith, and in all fuch at feel for their Ft 
eittafSithl. in Snifes, Weodtetki, Curlews, Gtefe, D«cfer, Tu\ 
iVidgttns, &c Jhefe Kert/ei are very targe, equalling nlm] 
the Optic Kerve in Thifkneft. ■ T-ojo are diflrtbuied nigh t 
End of the uffir Bill, and art there very much expanded, pi 
fing through iht Bene into the Membrane, lining the Roof oft 
Mouth. Dr. jI. Moulen, Ibid. N". ipy. Or both * ' 
Lowihorfs Abtidg. V. i. p. 861, 861. 

(/) The Gizzttrd is not only made very ftrong, cfpecial- 
)y in ^e Granivorous; but haih airo a I'jculty of Grinding 
what B therein. For which Furpofe, the Bird fwalloweih 
rougli Stones down, which, when grown fmooth, are rejc- 
ded and call out of the Stomach, as nfclefs. This Grinding 
msy be heard in Falcons, Eagles, vc. by laying the Ear clofc 
to ilietn, when ibeir Stomacht are empty, as the famogs 
Harvey faiih. De Geuerat, Extr. 7. 

As to ibe Strength of the Gi!:.zarii. and the Ufe of StOI 
to the Digeftion of Fowls, divers euiions Expenmcnti 
met wUh, 'ry'd by Sei^nmr Redi, with gUrs Bucblcs, ._^ 
ilSj Diamonds-, and other hard Bo^ict. Sfee l^is £'.¥f . Hat. 
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metit of tbcZj»»|f (^)> the Configuratljv^ ot'Jihc' 
Brtaft^ and its Bene, made like a Keel, for flbtfl- 
modious Paflage through the Air, to bear the I«g« 
and ftrong Mufcles, which move the WingSj and 
to countifpoife the Bod^, and fupport and t^cft it 
ppon at rooft. The Ntck alfo might dclerve buf 
Notice, always cither exadtly propartion'd to Cho 
I^ength of the Legs, or etfe longer, to hum out 
Food, to fearch in the Waters {*) j as alfo trt 
Cpuntcrpoifc ihe Body in Flight (/). And hftif, 
I might 



(j) It is no lefs Tematkabk in Birds, that their {^ii|f{; a^ 
Jiere to the Th>rax, ind have but liisle play, than that la o- 
ihcr Animals lliey are loofe, and play much, nhicfaisagood 
ProvifiDn for their (ieady Flight. At(o lliey waii[ the DU- 
fbrs^m, and inileadihereof, have divers laige Bla<hlei? made 
of tbia tiaoTparcW Merabianes, with pretty large Hoks out 
of one lato the other. Tbcfe Membranes feem to me to Tetvp 
fot Ligammi, or Bractt to the V'tjcera, as well as to coniiiD 
Air. Towards the uppet Part, each Lobe of the Lungs '» 
perforated in two Places, with large Fetforaiionsi wlicFeot 
one i> towards the outer, the other towudi the ini^cr part 
of the Lobe. Through there Perforations, the Air hath ^ 
PafTagc into the Belly, (as in Beok I. Chap. t. tiiut Ci)i> that 
is. into the foiemention'd Bladders; fo that by blowing into 
Ihc 4^r4 Arier'u. ihe Lungs will be a little caJE'd. and ibe 
nholc Kelly Mown up, fo as to be very turgid. Which doubt- 
!cA is a Means to make theii Bodies more or lefs buoyanr, ac-. 
cording as they take in more or lefs Air, to facilttaie tbftrf^ 
f>y, their Afcents, and Del'cents: Like as it is in the ^ir- 
t/flrfrfrn of Fifties, in the latt cited Place. Hait (i> . ^ 

(A) Such Birds •< havt long Itgs, htvi Alfa a long tJMk i f»r. 
that ctSjirwifi ihiy eoatdviit ccmpfsJimJly garhtr uf l/'iir ft«4, 
tilhtr an Laid, «r in tht Waiir. Bui on ihi mhtr S'idt, thtji- 
■mihieh haiii long tixki, hevt iwnlvnyi long Itgi^- a ia Swaut, 
•whofi Stcki firvi ihim la rtach la the Btilam of Sjvtrf, 
Sea. Wiliughby'i Ornirhol. U i, c i. i. 7. -, - ^ 

\i) ViVhtve fufficieri Inlbncesof thiiin G«(/<, I)H<*i, 8t^ 
•rfhore Wings, (their Bodies being made for the Convenierrff 
of Swirtimlng',) are plac'd out of the Ccniet of GnlHtp 
nearer the Head. Butrhe e:< ten ding the Ncck,andiHei4ih 
Flight, caufcth a due ^t^m^oife jnii Libration of ;hc.|lodj' 
ppon the Wings, WUk\i is moiivM tv«\vtw. \i^t (i^'i^e 
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I might here take Notice of the DefcS: of the Di- 
aphragm, fo neceflary in other Animals to Refpira- 
tion i and aifo of divers other Parts redondinr, de- 
foElivc, or varying from other Animals. But it 
would be tedious to infift upon all ; and therefore to 
the Examples already given, 1 would rather recom- 
mend a nice Infpeition (i), of thofe curious Work! 
of God, which would be manifert Dcmooftrationi 
of the admirable Contrivance and Oeconomy of tlie 
Bodifs of thofe Creatures. 

From the Fabrick therefore of their Bodies, t 
ihall pafs to a Glance of one or two ThingSj rela- 
ting to their State ; and To Coaclude ibis Geous ol 
the animal World. ^ -n i : -i 



!eng Necks of (hefc Birds, befides [hit of lejt'liing and iMtch- 
ing ill ihc Waters for their Food. 

Bur in the Htran-, whofe Head and long Neck, (allhongK 
tuck'd up in l-'hght,) overbalance ihc htndct I'art of the Bo- 
dy; the lung Legs are extended in FJighl, lo cuonlerpoife 
the Body, hs well is to fupply what is wanting in the T»il, 
from the Shortneft of it. 

{*) sum thus concludes his Myology df the Eagle, Im^*^ 
ftilA /me MuftHlorum Aefcriflio, nea mmiii arid* *ft ttgenit^ 
hui, ijuaiH lifptHtnlibus fttlrit jucunda funtt^dtm frtfariui*,' 
EUgtntiJ/itna taint Mcehanicn drtifieia, er§itrrimi in tllit tb~ 
•via, vtriti Halt nijt eifcar'e txfrimunlitr, carnium aiittra d»-' 
tin, uniinum colart, ittfcrimriMth prffariitnt, <r irtchUarttM 
iifttiiiuieB4' 9ttlis trpgfitM tmntm fitferant admtratitnim. Sie- 
no in Bfar. Anat, Aniinai. P. i. c. 4. 



CHAP. III. 

Of the MiGRATiQN of Birds. 



m 

3ncerning the State of this Trib« of Jm 
wals, the firft Thing I Ihall fpeak of, (b 

jn God himfelf inftanceth in it,) Khali b 
Mieration. mcntion'd. fer. viii. v. Tea, tk. 



Concerning the State of this Trib« of ylm- 
mals^ the firft Thing I Ihall fpeak of, (by 
Reatbn God himfelf inftanceth in it,) Khali be 
their Migration, mcntion'd, Jer. viii. 7. ?>a, tbt 
Stork ia ibt Heaven kno-werh htt flffointei Tim* 



^ Migration of Birds'. BbokVlI. 

ani the Tui'tlty and the CraHe^ and the SwaUom,Bb- 
/irve the timfef their Coming i hi my People^ -&Lc^,. 

In which Aft of Migration, there are two 
Things to inc, exceedingly notable. One is what 
the Text Tpeaks of, their knowing their proper 
Times for their Paffage^ when to come («), when 
to go; as aifo that fome rtiould come when others 
go ) and fome others go when thcfe come. There 
u no doiibt but the Temperacuie of the Air, as ct» 
Heat and Cold, and their natural Propeniity to 
breed their Young i may be great Incentives to thofe 
Creatures to change ibeir Habitation : But yet it is 
a very odd Inftind, that they (hauld at all fliifc 
their H-ibitation: That fome certain Place, is noC 
to be found in all the terraqueous Globe, affordujg 
them convenient Food and Habitation all, the Year, 
"cither in the colder Climes, for fuch as Delight in 
the colder Rceions, or the hotter, for fiKb Birdi 
*f P^jff^V s' ^ ^° ^'^ "° Summer. — 

Alfoit isfomcwhat Hrange, that thcie uluiwghty 
unttitnking Creatures, fliould fo exad:ly kno'W the 
bed and only proper Seafons to go- and come. 
This gives us good Reafon to interpret the nnyia 
appointed Ttmei (b\ in the Text, tobcfuch-Timci 
as the Creator hath appointed tbote Animals, and 
hath accordingly, for this End, imprinted upon 
their Natures fuch an Inftinft, as cxcitetTi atujt 

(<) Curiofa rei ifl, fcire, fuini exalFt hoc gtfii*i avium 
[Gruum] ^uoianms obfei-aei tim^ora [ui red'ttut »d tms. - Anut 
11^67. priBit Grues etrnparuerunf. m lampejlriius Pift lo F*b, 
&c. F. Redi Exp. Nat. p. too, ubi plura. ■ 

(i) Viom ^indixit, ctrtfiiiuii , feil. lucnm; v^ ftmfui^ uU 
vtt quand» titi^uid fitri dihtt. Ruxt. in verb. 

Dt vtiunntt* fuA cmiprem riddidit. Coij. Kirchcr coiico^ 
iant. Pars. i. Col. 1846. lym Gentraliiir pr* re _f[iigiif(^^^ 
ti,-attifi*ia, ip- difinitS aedpitar. i.' Pre lunf^fs't ./f(yi, qe 
canfiitui: *. Dtindt pro fiflo ff^ SoUnriiiait, qui ft^tqt^ fii- 
tofemfnin uteiYatnr. 3. em Nca ccrtB teoffiiuit.' ld.,ibi|!L 

f^-bi. 1847,- ■ ■ ■ ' ■ ; .■'■-■•■ 
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iBoveth them thus, at proper Times, to fly from ^^1 
a Place that would obftiuft their Generation, "or 
not afibrd convenient Food for them, and their 
Young, and betake themfeivcs to another Place, af- a 

fordingallthatis wanting for Food or Incubation. 

And this leads mc ro another Thirrg remarkable 
in this Aft of Migration > and that is, That thofc 
unthinking Creatures fhould know what Way xa \ 
fteer their Courfe {c) and whither to go. Whitt' ' 
but the wrcat Creator's Inftinft ihould ever move a. 
poor fooiifh Bird, to venture over vaft Trafts qF 
Land, but efpecially over large Seas? Ifitihoula' 
be laid. That by their high Afcents up into the Aiy 
ihcy can fee crofs the Seas -, yet what ihould teaca_ 
or perfuadc them, that that Land is more proper 
for their Puvpofe, than this? That Britahy (foftj 
Inllance,) fliould afford them better Accommodai^l 
tions than JEgypt (d), than the Canaries, than Spainf\ 

{a) gluw nan cum admirationi viiUal ordinem e? poliliam ff 
ngt'taitnilHm Avium, in it'merc, turmaiim voUniinm, per i«it- 
g»s terrariim o" maris trailus abfque Acit ««rJB«^— — gaa 
im cirtum iter in airis miilaiih rtgiaat dotuil I ^ifii fr*/*ritd 
fignu, CT" futun TiU indicia ; quti e»s ditcit, autrif, & vitfi 
tiec/^ari.i minijirttl ! i^is ia/ular V hofiilia, Ula, in qiiihkt 
viitum rtperiant, indicavii; maditfif«t tjufmadi leta in pert- 
^rinaiioitibus fuis inveniirtdi ? Uit /aae fuftrant hKUKutit «^ 
turn V iuditfirianj, qui nen uifi tangis txparitHtiii, muUii itt- 

Hirariis, eharlis getgraphicit, e?- acih ma^niiia btneficit, 

-^^tjufmedi murium CJ" tcrrarum Iraitus eonpctre ItnianS c ' 
aiideat. Lml. dc Beaufort. Cprmop, divfna Sect- 5. >:. i. 

{d) I i'nflance pirticularly in JEgypt, becaufe Mr. Willitik- 
hj tiimks Swallows fly thilher, and into JEthia^ia, &c. and 
ih»t thcj do not lurk in Holes, or under Wner, aj OUui 
Magnus Reports. Vid. Ornirh. L. 1. c. 3. BntJ:iini*lUr puts 
the Mjrteroilt of doubt; who f»iib, Mcminimffiurts, qu»m 
ijua! Mtdimnui ia^tric, Hirundiies arili eoacirvaittJiUrn t" ' 
<mi ettmai, ful glade prtrfus ad fenfum exanijsii pulfat. 
tumtn; TtftriiJ^t. Eimuller Difiert. i. c. jo. 5. j, Thif 
fPis* like Whit ttl. Magnus fiilh, fo 'is a'Confirmatiou of _ 
: Al^chbidiop's Account is, iaSepceatrunaliliits alfiiii fa'pi 
ra/k Pifcat^Yif *\irahuniMr Hint»diats, in in>iV»ni t.oT«^*. 




3^ MipttitntfBiriT. BiUkfVUP 

'cs mr of thoCb naojr iotewcdiiw F1k« over 
«bicli fonu of tj)cn vtMtilfAf, 
And Uftly, to iin'ih«^» i'brfeSir xU the Ac- 

■ ' nWfttiiP ■ 



Length of their Winwi or « ' 

nary strength (c) for Flight, 



-fl 



Mtr4l* maj!", ij»t or* ad 01, O' tti aJ dUm.'crfiJt mJ fit/li^ 
ptfi yrmeif u*m ammnni ftft iattr titniiai dsfunj'itrt e»tit^§rKHtt 
-'—Mii^a tuism ilU ptr aaftfuos adaUfctait f • - •t*irtM4, 
4ja»t in tJIiiarU fartgta, c»Urii acctpi Hi'Mniinti rtjciffrti, 
■vtUr§ quidini inciftHni, (tdtxi^uB Hmfert durantt Ol. M»6^ 
Hill, L. rp. c. 10. ' 

Since iD^peuning thij Note, we had, at i Meeting of Aii 
Royal-Soaety, Tti/. u. 1711-13. a I'lnbcr Coittirniantn ol 
S-wailatoi retirieg under Wafer io Winter, from pi* C»lstt, * 
Perfon very curious in thefe Matters; who fpcjkinj ot ihoic 
W»f of Fllliiag ift the northern Pirts, fey breaking Holes* 
md df awiof thctr Nets under the l«, faith, thM he ftw-fixJ 
teen Swillows fo drawn out of the Lair of Sainrtdtr tnA a- 
bout Thirty out of the King's Rrcat i'oad 111 &j>fiii^Um ud. 
that at SihUhitten, itesr an Hoiifc of the tarl of Dshna, he 
Air (wo Swallows juH come out of the Waters, that could 



fcaree &tai, being veiy wet and wcik, wi th th air W i ny 
hanging on the Ground : And that he hath obrerv'd the Swu* 
IvwitoVplretiweak forfoine Days after tb«r A'{H)«taii,<%- 
> {f)^! Sfiitilovit are well aceommodated for 1(hi& Plight V 
hf tbdr iong Wings, fo aie ej^^iU by (he Scnngtb «t ttteit 
l^trai Muftltt, by the Breadtli of their WingJ.io-e: Fa^ 
Qdfttis have but Ibon Wingt for the WcighfOi tbcirBotJTT 
and yet jhcy By from ui into warmer Partti tgahiA Wimetit 
a»d to M in Spring, crofTing our Seai. So divers. Ttvcllen 
t«ti lis they crofs the AiiditerrMnraMjviice 2 Yeif , ifta^ fkuii. 
EuToft to :Afrit€, ind bAck again : Thus S(&iim> id- Ma.~ 
WiUHghbj, laith. When we fail'd frgm Rhtiti to Akxmitid 
ofSgyft, iBiay Quaili flying ftom the North towantr^die 
So^ih, where ukttn in our Ship; wkimu-t m^titrUyftrQim 
did, thdt thfj pifi Plani: Far firmtrij alfi, !wktm IpSi 
nu aftht 1/It i>f Zani it Ntotea,.«r tlt^oftttiU-m-Jl^^'^ 
Time, 1 had aijkrv'd Quails f^mf tBf m*"*^ mAf /fW 
Somh to North, ih4t thtj m^it Mtidt ;i(ri adt'AWDM-.C^Xr 
vhielt Hansifot 'fi*'* wr> 4 fu»t mttPy H*a> ^ jM ri atf ^ 
6>«ltlll. p. 170. ■ .,.;;: :.:'l ,?, 31E (.flfisl J* 

■ . ; ■ .. . ; , ■ . .-..■.■- i . . - , "; '..r 10 t.a3 d^i? 
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CHAP. IV. 
':Off^ Incubation ef Birds. 



ANother Thing relating to the State of t^ 
Tribe of Animals, is ibcir Incuheaim. • j 

And firrt, the £ig it felf defcrvcs our Noiico.' 
Its Pans within, and its crufty Coat without, ar« 
admirably well fitted for the Bufinefs of Incuba*' 
tion. That there flioujd be one Part provided for- 
the Formation of the Body (a), before its Exit in- 
to the World, and another for its Nouriftiment,' 
after it is come into the World, till the Bird is a-' 
b!e to ftift for, and help it fclfj and tha.c thcf(^ 
Parts (liould be fo accurately brac'd, and kept ift 
due Place (£), is certainly a delign'd, af well v 
curious Piece of WorJcnunihip. 

And: 



(aj ThtChiciienisfBrmdout ef, andneurijh'd iy ihttVhiu 
aitnt, lill U ts grown freai. Tht I'elk fervis fer tht Chickm't 
tt'irijlimtnt, afttr it it -uitii gre-wn, and partly alfa sfltr U it 
kMtch'd. For a SHd Part of lit rM rtmatns a.fiir Lxciufioli^, 
itiai rictiv'd into ihi CUcIiib's Belly ; aid being thire rtftrv'd, 
Mt in a Sterr-hvnfi, is by the [Appendicula, er DuiSus intefli- 
Dilis,] m by A Punntl, cinveyd into tht Gun, and ftrvti ()•• 
Jitai of Milk. &e. Willugh. Oruilh. L. i. c. 3. Iffum -tw- 
tn»l IX alio li^Hort Ovi corforatur. Cibtn iJHi in lulu ifi. 
Plffl. L. 10. C 5J. 

Arifiotie Tilth, The lea£ fiarf £ggt tring Ttmalei ; ihi raunA 
»iut, iKtila a Urgtr Cawpaji ai tht parptr End, Malii. Hift. 
An. L. C. c. 1. After whicli, he tells of * Sott at ijram/t, 
t\xM fare drinking fo long, oil Eggs v/ete hatcli'd 1 as olfo of 
the Cullom of JEgyft, of hatcbmg Eggs in Dunghills. 
- (i) As. the Sbcll and Skin keep the Volk and two White* 
tmechcr ;ro each of the Paris, (ibo Yolk aod inoet White 
at leaft,) are feparated by Merobranes, involving ibfm. Afi 
CJCh End of the Egg is a.Tieddlc, lb cUI'd, bccauTe it -vni 
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And then as to the Afl it felf, of Ineu^ationy 
What a prodigious Inflinft is it in all, or almoft 
ftll the fcveral Species of Birds, rh« they, and only 
rbcy, of all Creatures, ftiould betake ihcmfclves to 
this veiy Way of Generation ? How Ihould ibcy 
bcaware that their Eggs contain their Young, aod 
that their Produftion is in their Power (f> ? what 
itioiitd move them to betake themfelvcs to tb^ 
Nelh, and there with Delight and Patience to a- 
hidc the due Number of Days ? And when their 
Young are gotten into the World, 1 have already 
jhcwn how admirable their Art, their Care, and 
2td^^>j is in bringing them up untd, and only until} 
they are able to fliiit for thctnfelvcs. 



formfcrly thoaght to be the Sperm of the CocTc. But tb* 
Vfi d/ tbt/t, (faith Dt. Hartjty in WiUugb. Orniih. C, 3,) it to 
(1 lU 'tvcri, tht Pclti nf this M'teroiafm, and iht Cctintffioni 
if ail tht MemhAtsii twijiei and Vnn teiti/jtr, i-j v/kiib iht 
Zi^Mri are nQl enly conftrv'J, lathim UfPUtt, tttt df tU/a rf- 
tam ihiir iut J>o'[iuon am id another. This, »lthtjugh m a 
great Meafurc irue, yet doih not come up'to what 1 hit-e 
my ftlf obfctVd; for I find, thn thefe cW-iti, oTTf^dlif, 
fcrvc not batcly to keep the Liquors in ihcir I'Uce, and Po- 
rtion to one another; but alfo to keep one ind the KTfie 
Part of the Yolk uppermolt, let the Egg be turn'd nearly 
which way it will ; which is done by this Mechinifm : The 
Cbalazi are fpecifically lighter than the Whites, in wliigft 
they fwim ; Rnd being brac'd to the Membrane of the Yolk*, 
not cxafily in ihe\^iij of the Yolk, but fomcwhaC out 'of 
it; caareth one Side of the Yolk to be heavier than the tf- 
lilCr; fo that the Yolk being by the CAj(aj;jtmade btioyijlT. 
and kepi fwimming in ilic Midft of two Whitci, is'by its 
own heavy Side kept with the fame Side always uppermoft ; 
which upperinoll Side I have fome Rcifon to think. Is thK, 
on which the cUatrkala li«; that being cortimotily upptff-' 
mod in the Shell, efp^istly in fome Species of Egg? tniire t 
tbinit than others, ' "".. 

(() All Birds by a cett;(in Numberof Eggs, or nrtrtytWr 
Number, and then betake themfelves to thetr Incubatioft). 
but if iheir Eggs be withdrawn, they flrill lay more. " Of 
which, fee Mr. Wj'i Wif, of God, p. J37. 

And I 






Cbap^lV. ^ TneuBatiM)^/'^^^. ifi 

And laftly, when almoft the wtiolc Tribe of 
Birds, dochusby Incubation, produce their Young, 
it is a wonderful Deviation, that fome few Fami- 
lies only, fliould do it in a more novercal Way (rfj, 
without any Care or Trouble at all, only by lay- 
ing their Eggs in the Sand, expofcd to the Heac 
and Incubation of the Sun. Of this the Holy 
Scripture it felf gives us an Inftance in the O- 
ftrich : Of which wc have an Hint, Lam. iv. j. 
The Daughter of my People is become crueiy Hie the 
Ofirubei in the WUdernefs. This is more plainly 
csprcfled in Job xxxix. 14, if, 16, 17. [The O- 
ftrich] lea-vetb her Eggs ia the Earthy and warmetb 
them in the Duft^ and forgetteth that the Foot may 
crujb tbevt, er that the fVild-Beafl may break them. 
She is battened againft ber Toung ones^ a's though thej 
were not hers : Her Labour is in vain.^ without Fear. 
Besaufe God hath deprived her of ff^ifdottiy neither 
hath he imparted unto her Underfianding. In which 
Words I fhalltakc notice of three Things, i. Of 
this anomalous Way of Generation. It is not vc- 
;qi lliange, chat no other Incubation but that of 



(i) The fahon K a Bird no bigger than a Chicken, hut is 
raid to hy an Egg larger than a Goofe's Egg, and bigger 
than the Bird it felf. Thefe they lay a Yard deep in ibc 
Sand, where they arc hitch'd by the Warmth of the Sun; 
"'icr which they creep out, and get to Sea for Provifions. 
i-j-jr«/'s Accmtiii tf China ia CMeH. of Voyagts, Vol, i. 
Account is ia all Pjobabitity borrow'd from Nienmiirg, 
unAndti, (that copy'd from him,) who call this Bird kf 
le Name of Daii, and its Eggs Tapan, not the Bird it 
felF, as KAvartiti doth. But my Friend Mr. Ray faiih oi 



• Avii aannulU maxima ava fanunt, ul v. j. Alka:, 
l^mwiae, Anates, Arftica, o-i. hitJMfmtdi tameintnum ditn- 
t, nan plura »-u» ponuni antt^»*m intHbmi : nee ullam ia 
a ifMMrA avtm dart txifiimo emjiti iva diliumint c»reaat. 
> Miama prtcijii^iitij f^rf fttf ^Htd<Mt prfDiHin fatui A- 
haitfim /Htminifiraf, ftaii Syuop. Ay, Mediod. ^. vs\- 
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the Sun, (hould produce the Young -, biit 'tis ve- 
ry odd and woiidcirul thac any one Species fivoiild 
vary from all ihe reft of the Tribe. But abwe all, 
». The fingular Care of the Creator, in this Cafe, 
js very rcnrarkabie, in fupplying foiric other Wajr- 
thc Want of the Parcnc-Anitnals Care and Stoj* 
yi, (e)j fo that the Young flwuld not with' ftanding 
be bred up in thofc large iind barren Defarts of ^' 
rabiaAnii Jfrha^ and fuch like Places where rbofe 
Birds dwell, ihe^ofl: unlikely and unfitting (in 
all human Opinion) to afford Suftenance to yout^ 
hdplefs Creatures; but ihe fitted therefore to eive 
Demonftraiions of the Wifdom, Care, and e^e^ 
. cial Providence of the infinite Creator and Cdnfcf- , 
vatorof the World. 5. The iaft Thing IJhallfc- 
mark is, That the Inlljnf^s of Irrational-^oinial^ 
at Icaft of this fpecificd in the Text, b attribut- 
ed to God. For the Reafon the Text gives why 
the OJlrish is bardeutd agairtfi f^nr Young Ones^' as 
theuih they were ml hers, is, Be\aufe GOD hatb 
deprived her of IVifdom^ and not imparted Under- 
fiandittg t9 her j :. e. he hath denied her that Wif- 
dom, he hath not imparted that Undcrftanding , 
that jTOflyi;, that natural Inftinfl to provide fofj 
and nurfeup her Young, (hat moftodiet' Citti- 
lures of the fame, and other Trftwi ftre^^jdbwed 
with. . ,. i v-. ':■..: 



/ (0 TA« Egg! ef the ofirich htlng bariti i» tbt 'Stni,. tr* 
/ ihtrijbtd atilj if the Heat of the Sun, fill thtTiing'ft iJflM-' 
dtd. for the Wriim af Natural Hijfary do 'gektr/ilff 'j/M, 
that the M Bird), after they have UidandtitJirei ihlir E^x 
in the Sand, farfaki iheht, aitd take na mar* t^rt iff tfym. 
Witlugh.Ortiith. L. 1. c. 8. f. il. ' "'\ ' , ',' , 

Bnt there' is another OfiHek' [of Ameriia] *hI<A "^'^^ 



tells us of, that takes more Care of her Vontig,' V 

four of her Eggs, a Httlc before (he hatchrtb, W%4i WrO^' 

of her Neft, there to breed Wonusfor Food fbif'Hect^iiDg.' 
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Tbus I have difpatchcd what I intend to infift 
upon coiKcrning the Statcof tjiis Sec of Animals j 
of wiiicli, as a)fo of Llieir adiQirable Inftinfts, a 
great deal more niight defcrve pur efpecial Obfcr- 
vationj particuLirly [he admirable Cuiiofity, Arr, 
and, Variety of^ Nidification (/), ufed, among the 
tlie various Species of Birds; the gieat Sagacity, 
anil many Artifices ulcd by ihem in the Inveltiga- 
tion and-pipture of their Prey {g\ the due Pro- 
portion of the more and kfs ufclul, the Scarcity 
of the Voracious and Pernicious, and the Plenty 
of the Maofueteand Ufeful,(-&}. Alfo the Variety 
of their Mbuon and Fliglit might deferve Coijfi- 
deration, the SwilmefSyof fuch whofe Food is to 
be fought in far dillant Places, and different Sea-. 
lons(j)> the flower Motion and iliorc Flights of 
others niore domedick ; and.'evcn the Aukward- 
ntfs of ibrric others to Flight, whofe Food is near 
a"t hand, and to be gotten without any great Oc- 
caiion of Flight (k). Thcfc ^nd, divers other fucfi 
like Things as thefe, I fay, 'I might have fpoken 
more largely unto;, but I Ihall p.ils them by with 
only a bare Menuon,. having already taken notice 
of them in the Company ot other Matters of the 
like Nature, and manifelleg'tJiem to. be Afts of ex- 
cellent Defign, Wifdom, and Providence, in the 
jreat Creator. 



) See BooklV, ch. i;, Ji]jij4. 

J Sce'Scrok iVfcli. lo.'beginn. 
% See Boo!; IV. ch, G. , . ^„. , 

t*"; The Celymii. or lieucLtn, hiving tlieit Food near s: 
bmd in the W^tci:>j iic ic^uikibly made toi Diving ihetf 
in, T^cir. HeaJs are friMil, fiills fluip-pomicd. Wing' 
Imall, .JCej^silatindbioad^ Ani pU,ce4l t-x^i^-Wa^'^i 'nd nenrcr 
(he Tji[ thin in oilier Birds ;'»n'd !»lHy, their Feel; fome 
are mhote footed, foraetlovcn-Jooted, but wiiK»l fov-\d4i. 
VJ, mihfb.'.iirHnb, L, 3. 5. s- 
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''A N D now, if wcrcflefluponthewhoIeMat- 
J\. icr, we diall here find another large Tribe 
of the Creation, abundantly fetting forth theWif* 
dom and Glory of their great Creator, Wcpraife 
the Ingenuity and Invention of Man, for the Con- 
trivance of various pncumacick Engines j we tbinfc 
them witty, even for their unfuccefsful Attempts 
to fwim in, and fail through that fubtle Element 
the Air; and the curious Mechanifm of that Ar- 
tiH is had in Remembrance, and praifed to this 
Day, who made a Dove, or an Eagle (a) to fly 
but a fhort Space. And is not therefore all itnau- 
nable Honour and Praife due to that infinite At- 
tiA, that hath fo admirably contrived and made, 
all the noble Variety of Birds j that hath with 
fuch incomparable Curiofity and Art, formed their 
Bodies from Head to Tail, without , and within, 
that not fo much as any Mufcle, or Bone, no, not 
even a Feather {b) is unartificially made, mifpU- 
ccd, redundant, or defeftive, in all the fcvcral Fa- 
milies of this large Tribe ? But every Thing is ' fo 
incomparably performed, fo nicely fitted up for 
Flight, as to furpafs even the Imitation of the roolt 
ingenious Artiticcr among mortal rational Befngs,- 



(4) vld. Book V. ch. I. Note(M). 

(i) Dtus non folitm Angtlitm, & HemiHem, fti in < 
C cmiimfttbiiis anmamis viftira, ntc Avit ftiumtam, '■ 
hirbi pfeuium, nee Arberis folium fint (uarum parlium e»H- 
i dtr*iic[i'it. Augttftin, de Civ. Dei, L. j. e. i 
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BOOK VIII. 

0/" Insects tf«<^ Reptiles. 

CHAP. I. 

O^Insects iff getter aL 

HAVING difpatchM that Part of the a- 

I nimal World, V7hich uled tobeaccount- 

cd the more perfcd, thofe Animalsftyled 

I lefs perfcd: or impcifeft, will next de- 

e a Place in our Survey, bccaufe when flriftly 

nquired into, we fhall find them to be ib far from 

cfervingto be accounted mean and defpicable Parts 

f the Creation, owing their Original and Produc- 

on to Putrefaflions, fcfe. as fome have thought, 

^hat we fhall find them, I fay, noble, and aioft 

Endmirabic Works of God. For, as the famous 

HtNatural Hiftorian, Pliny (n), prefaceth his Trca- 

tifcof Infecis^ to prevent the Reproach of condc- 

fcending (as might be ihoughcj to fo mean a Sub- 

9:: In great Bodiesy faith he, Nature bad a large 

d eafy Shop to 'work upon obfequioas Matter. Where' 

J faith he, in tbefe fo fmall, and as it Viere no Bo- 

V'esy what Feotfieps of Reaforty what Pototr, 'what 



(«) tn mt^nii fiquidim co'^«nbui. 



&e. Plin. N«. Hyj-, 



H8 OflnfiOt,,.,:. So^.Jflffi 

gnat Psrft^^, it there? QiiJtbit hvring^gf^^^n 
loftaocc or, ,two of the «^i^fi()(i. ^enf^ IW>4i^fOr 

litiEh hei the Natun of Tbwff. h nevtr ifere fftfni 
fltat tba» H^\tbi ieap~^nKt\. iFw- w&i<4»' ftf^D 
he intreatS'tns RcadcnH^N^^ff «inpc7^'y|^'Mw^. 
tbey JUgbted many (^ f&e ^ings tbemfihts wbicb 
betoBimtiattf, tb^-wtuli lut iBtrifoMMifiKhfuUy 
condemn his jiecounts of tbem, firice^ tii)tlr!rei~w 
I4» ContempIatioiCdf ifr^fitre^-iKtiik^mi^ H'f^ ' 
fuperfuoki. ' i ■ 

Thus that Icminent: Nataralift hith made his 
own, and .my ExcuTi; too \ the Force and Verity 
whereof will fiirtlief' apt)iSai, by what I Jliall fay 
of ihcfc Animals which (as ddpicabic as they have 
bce&i'or 'pt^IupA JBay^tK thought) we fbaU fiml ' 
sa cxquiGtel^ ' comrived , and curloufly itoad? W^ 
thac'Placc and Stslcton tbey bear in theWoil^i ^^ 
as any other Partof the ..Animal World.' Forif 
Wfi canfidertfae.inTi6ra"c>able Variety of their Spe- 
'Cies, the prodifiiouS'Noaibcrs of individuals, the 
^hape ana Male of theiij httle Bodies, and every 



' (*) Uhi ttt ftnfut fUitmatm Culitit Et fiikt Ma iiSit 
minera. ■ Std uii Vifitiii in te frdUndit : Vbi (AfiAtm'af^}*- 

rdvft'r Ubi Odoratum infiruii I Uhi viri,tr,Matl^*m iffftn^ 
ftrlhnt tnaiiitnain vsctra tngtneravitf §^u» Juiiiiifdinj'juif^ 
tdntxuit f prtlengai/ii Pidum crurtt t Difpe/uirjijSitagt^/^itvf^ 
»m, uu Allium! Avidtnt Sangninij, c^ pvnffmwvi klimfitu, 
filim, acttndil t Tilum vtri perfoditnd!i tiriin,-^i:&'ie»tkyh 

Tttiproea gtminavit *rli, Ht fcdiendi acumihannn f*nttr'&t- 
btHdequi filinlofuvi tjlit. Qaef Teri'dJni '^rf f*if»r*nd» ,*?*«« 
Mm feno uflt demei sffixU f Ptii^mnatqut^i liga* fiiatnm ff_ 
(id Std turrigiros Elifhantorum miramur huttures, Taurt- 
rumijVt cotia; «■ 'fraeef i>t~fubliftreJMet»r; Tigtium rafHiei, 
Lennam j^bas, cum rerum natiira n<rfquaia KMgit ijtiimtti ini-^ 
n'lipis, iota fit. Pl'i\ ib'd. 



Chap, a The Shape of InfeSis. 3 ^9 

_Part tlieroof, their Motion, their InfttnQs, their 
iregular Generation and PioJudionj and, to name 
f jno morc^ the incomparable Beauty and Luftte df 
I -the Colours of many of them, what more admi- 
I jable and more manifeft Demonftration of the in- 
E-^nite Creator, than even this little contemned 
l^ranch of the Animal World? But let us take s 
FijOiorc Viewof Particulars. 



CHAP. 11. 
I.v Of the Shx^t andSirxxi^mQ o/Insects. 

LET us begin with the Shape and Fabrick of 
their Bodies. Which although it be fome- 
iivhat different from that pf Birds, being particu- 
larly, for the moft part, not To (harp before, to cut 
and make way through the Air, yet is better a- 
' dapted to their manner of Life. For conCdering 
, that there is little Neceflity of long Flights, ana 
I that the Strength and Aftivity of their Wings doth 
\ jmuch furpais the ReGrtance their Bodies meet 
I Twith from the Air, there was no great Occafion 
K^hcir Bodies fhoutd be fo fharpcned before. But 
I ^bc Condition of their Food, and the Manner of 
fygathering it, together with the great Neccility of 
^^ccurate Vilion by that admirable Provilion made 
apr theiw by the reticulated Corma of their Eyes j 
rfhefc Things, I fay, as they required a larger 
liRooro, fo were 3 good Occafion for the Large- 
l^efs of the Head, and its Amplitude before. But 
llfor the tell of their Body, all is well made, and 
Viiicely poifed for their Flight, and every other of 
]lieir Occalions. 



^'■i 



Aft- 



^»s^. 
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And as their Shape ; fo ihc Fahrick and Make, of 
•ibctr Bodies is no Icfs accurate, admirable, and 
iingularj not built throughout with Boces, and 
cover'd with Flcih and Skin, as in moil other 
Animals J but cover'd with a curious Mail of a 
middle Nature (o), fcrvine both as Skin and Bone 
too, for the Shape, ss well as Strength and Guar4i_ 
of the Body, and as it were on Purpoic to Ihevi^j 
that the crcat Contriver of Nature is not bpiuwj.' 
up to one vVay only. i 1 . .,,i,w; .■-->-'■ 
'11 '}.'. i.i li liiJ l i i h Jy - 

(ti) JnfiHa ntn vidtniur Hervet ha^r$, ntc Offa, nee Spinat, 
tiK CarnUginim, ntc Pinguia, nee Camn, nt cru/ltm quiJrm 
fragiUm, ut quedam marina, rue jmt jurt ditttur Cuii! : frit 
midU cujufdam intir omnia htc naiur* ttrNH, SfC. Plin- N. 
H. L. II. c: 4. 
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CHAP. III. 
Of the Eyes and Antcnnse of Insbcts^ 






TO this laft-mention'd Guard, we may ah^^'' 
that farther Guard provided in the Eyes and 
jttUenna. The Strufture of the Eye, is, in all 
Creatures, an admirable Piece of Mechanifm > but 
that obfcrvable in the Eyes of Infers fo peculiar, 
that it muft needs excite our Admiration : Fcncca ! 
with its own Hardnefs, yea, even its own accurate j 
Vifion, is a good Guard againft externallnjuriesj : 
and its Cornea^ or outward Coat, all over befctr ■ 
with cuiious, tranfparent, lenticular («) Inlets, eh- 
ablir^ ■ 



{a) The CflrKM of Flies, Wafps, cc are fo.copinvW;**'. 
Entertain meat witli the Microrcope, that every body kno^' , 
it iaz cufions Piece ot Latncc-vjoik, In which this.JSif*^;- 



abling tftofc Creatures to Ice, (no doubt,) very ac- 
curately every Way, without any Interval of Time 
or Trouble to move the Eye towards Objefts. 

And as for the other Part, the Jnteiuusy- or 
Fteltrst t-hatever their \3{t may be in cleaning 
the Eyes, or other iuch like Ufej they are» in 
all Probability, a good Guard to the Eyes and 
Head, in their Walk and Flight, enabling them, 
by the Scnfe of Feeling, to difcover fuch Annoy- 
ances, which by their Proximity may perhaps ef- 
cape the Reach of the Eyes and Sight ib). Bc- 
lldes 



markablc, that every Ftraaen is of a lenticular Nature ; To 
that we fee Objeds through ihem toprey-turvey, as through 
fo many convex Glafles; Yea, they become a fmall Telef- 
cope, when there is a due focal Di^ancc between them and 
the Lrni of the Microfcopc, 

This lenticular Power of the Certita, fupplies, (as I ima- 
gine,) the Place of the Cryftalline. if not of the vitreoui 
Humour too, there being neither of ihofe Humours ih»t 1 
could ever find, (although for Truth Sake, I confefs 1 have 
not been To diligent as I might in this Enquiry;) hiit inftca^ 
of Hiimnurs and Tnnitk!, I imagine that every Ltns of the 
Cernta, hath a diltinft Branch ot the epiick 'Nirvi miniflring 
-.to it, and rendting it as (o many dillindt Eyes. So that at 
mod Animals are binocular. Spiders for the mod Part ofto- 
nocuht, and fome, (as Mr. WiUuihby thought, RAuHiJi. jit- 
ffll. p. II.) fenocular; fo Flies, cc. arc mdltocular, having 
as many Eyes its there are Perforations in their Comi*. By 
which Means, as other Creatures are ohitg'd to turn their 
Eyes 10 Objefls, thefc have foine or other of their Eyes 
rea^y plac'd towards Objefls, nearly all round them: Thus 
psnicnlarly it is in the Dra$cn-Fly, (Libella,) the greateft 
Pan of whofe Head is pofiefs'd by its Eyes : Which is of ex- 
cellent UCc to that predaiious Infeift, for the ready feeing 
and darting it fmal! Plies al! round it, on which it preys. 

(J) Kismanifeft, that Infefts clean their Eyes withthcit 
Fore-lcRS, kvcWm Anlnnt. And eonfidering, that as they 
walk along, they ate perpetually feeling, and fcarching b^ 
tote them, with their Ftiltrs, or Anttnnd; therefore I an 
apt to think, that befides wiping and dcamn^utt t.^^, 'C^s. 
Vki here nam'd miy be aimiUei. ?o\ ^ks Wwt-iw -"~ 



fidiis #hte% thtiy. Are ti'ciirkiUi -Pi;qe«:bflW6tk|^ 

(f) Garniture to the Body. 



InmiovcsWe, To iliic no Time is t^quit'd fof the turning 
thCir liyesio Objeds; fo tbetc is t^oNeceffityof theJttriiut, 
or fpiUk Nt'-ui being brought nigher. unto, or fet firtJicr of' 
(tom rtic Cvid, (whiirlj would require Tunc,) « il is in 9- 
thcr Anim»!i: Bui their Carnta and efiikk Sirt,e, beir.g al- 
Trays at one and the fame Diftance, ate iiued only to fee di- 
Aantial Objects, but not fuch. as ate veiy. nigh.: Wliidi la- 
convenience the fiilirs obviite, led it ftiould be ptejuiidal, 
in occ;ifion]ng ihc Infed lo run its Head agiinll any Thing. 

And that tliis, rather than ihe wiring &.■: Eves, is the 
diiEf Ufeof the TttUn, Is raflher ibanTRIPIi^m tMTLfii^);^ 
MOf theJfa^-Fiy, and many otheilnCrffb, Vf^tHittUiatXi 
kni Anit, md inaipable of being bent unto. oT'ecreilile'o tt- 
ver the £yea: At aifQ ftara otbcR coonffjufly liias^' fncfi m 
^fc of the CMfriurm, .QiG(>BUth«firi, ibi^,GilUpt^i Mhi 
iftren otbBrt, hotfa-BWiIet inii FUci. '..';,-;■ - "J ■■■>-- ~ 

<c) The Umellaied Anunm4. of (bme, the dav^ltllled of 0^' 
thers, the .neatly articulated of oihm, ttie feathcr'A and di- 
vets, other Forms of others, of the SurMi, P»fi!k»4HMu 
GmT. and other Kinds; are farpriziDgly hcimlful, when 
View'd through a Mictorcope. And in fome, tbore jinttmv* 
dlftinguifh the Sexes: As in the G»at-kiud, ill thofc with 
Tufts, Feathers, and Brufli-homs, are Males; thofe witti 
ftort, fiogle fiiifted Amtunt, are Females. ' 



C H A P. IV. 

Of the Puts and Motion of Issuers. 

FROM the Head, pais we to tfae Member^ 
concxrn'd in their Motion. And here we 
have a copious Subjeft, if I w^ minded tbcxpa- 
tiace. 1 might take Notice of the admicabds Mc> 
chaaifin in thofe that creeps the curious Om.n 



thoTq amphibious {ofc&s that fwiiii itid walk (^)s 
the incomparable Pro vifion made in the Feet of 
fuch as walk, or hang upon fmooth Surfaces (b) j 
the great Strength and Spring in the Legs of fuch 
as leap (r)j the ttrong and well-made Feet and 
Talons of fuch as dig {d) : And to name no more, 
the admirable Faculty of fuch as cannot iSy, to 
convey themfelves with Speed and Safety, by the 
Help of their Webs (e), or fome oth^r Artifice to 

make 



{a) All the Families of Hydrocantifariy Notoneffi, &c. have 
their hindinoil Legs made v^ry nicely, with commodious 
Joynts flat, and Britlles on each Sides towards the End, fer- 
ving for Oars to fwim ; and then, nearer ihc Body, arc two 
ftifF Spikes, to enable them to walk when Occafion is. 

{b) I might here name divers Flics, and other Infers, who, 
befides their (harp hook'd Nails, have alfo skinny Palms to 
their Feet, to enable them to ftick on Gkfs, and other fmooth 
Bodies, by Means of the PrelTure of the Atmofphere. But 
becaufe the Example will illuilrate another Work of Nature* 
as well as tl:^is, I (hall chufe a fingular Piece of Mcchanifm, 
in one of the larged Sorts of Hydrocanthari Of t)iefe large 
ones ihere arc two Sorts, -one largeft, all black, with Anttn- 
nA handfomely emhofs-'d at the Ends. The other Ibmewhat 
Icflcr, hardly fo black, with capillary Anunn^y the Fore- 
head, Edges of the VAginsL^ and two Rings on the Thorax^ 
of a tawney Colour. The Female hath Vagins, prettily fur- 
row'd, the Male fmooth. But that which is moll to our Pur- 
pme in this Male, is a Flap, or hollnWifh Cap near the mid- 
dle Joynt of the Fore-legs; which when'clap'd on the Shoul- 
ders of the Female In Coitu, flicks firmly thereon : After the 
Manner as I have fcenBoys carry heavy Stones, with only a 
wet Piece of Leather clap'd on the Top of the Stone. 
' (c) Thus _ Grafioppers and Crickets have brawny (Irong 
Thiglis, with long, flender, but Ihong Legs, which enable 
them to leap with great Agility and Strength. 

(d) I have wonder'd to fee with what great Quicknefs, 
Art and Strength, many Vtff€- ichneumons^ Wild Bees ^ and 
^«^f/«,. perforate the Earth; yea» even Wood it felf: But 
the moll rcjpiarkable Animal in this Way, is iht Mole-Cricket 
in B*M ly. Chaf^ 13. Note (/). 

(e) I have with Pica lure often Teen Spiders dart out ihelr 
Webs, and. fail away. by iha Hc'p ih^yeo^. ^o\ \\^^>^^.wtv^'t 



5^4 ^^'^^aiid Motion of TnJefff.^ohfii^A. 

make rtcir Bodies lighter than the Air (/) : Thele, 

and a Multitude of other fuch like Things as thefe, 

i might, 

_ofw}»eh, fee Mr- lowik Ahtii^rd. i. p. itMiiftom Dr. 
Zi^ir and Dr. Hul/i, who both chImM ihe Difco.very Ihqe- 
6f. And do boih fecm to hivc hit thereupon, withoDt . 
Kiy Foreknowledge of whit each oiher hath difcovcr'd, is 
u fiiid in the lalt cited Place, and as I more pariicular- 
ly find by Mr. Ray's Philof. I.etters, Printed ^nn 1718. 
p. 9S. ci. By which alio 1 find the two ingeniooi Da- 
flots were very modeft in their Ciaims. and very araicable 
in the Matter. In one of Dr, Lifiir's to Mr. Eny, he thirffcs 
there is a fair Hint of the Darting of Spiders in Anfhi. Jfift. 
An. L. 9. c. 39. And in Piirry, L. ir. c. 14. But for their 
Sailing, that the Ancients are lilent of. and he thinks it was 
f«n firft by bim. And in another Letter, '}«n. lo, 1670, 
fpeaktng of the Height Spiders are aWe to fly, he faith, tht 
Ufi Ottiobn, v- ! molt Notke, that the Mr wat vtry fiiU 
ffWht, Ifarlhwilh me»nltd to thi Tup «J thi h'lihiji Sietbl* 
am tht Jtimfitr, [in York,] Mud ttuU t%nt» ^ftmt tltt m jut 
txttf^lt{ high tUvt mt. SttHi ihttfiW, mia nwr* tittin&d 
M^H tht Pinaclti, 1 tftk mni fttmi ihtm it k* L{lgi^ W'-"^ 
Xhd ftldem »r ntvir tniir Htttfti, Mud eataut'lij^fmi-'i' 
ha-Jt Uitn thiir flilht frttn thi Stttft*. Y' ". 

(/) There are, (I imiginc,] divers Aniinils, as well a* 
Spiders, ihithaTefomcWay of Conveyance, as little known 
■|o MS, as that of Spideri formetly was. Thus the Squiltult, 
fuhcis Arhrtfcinits, and micrtftoplcal Anmalcult! of ine ftag- 
nating Waters, fo numerous in ihem, as to difcolour fomc- 
times the Water, and make them look as if they were tin- 
ged Red, Yellow or Green, or cover'd with a thick green 
Scam ; all which is nothing but Anirailcules of th.it Colour. 
That thefe Creatures have fome Way of ConTeyancc, I 
conclude; because molt flagnating Waters are flock'd with 
them; new Pits and Pbndi, yea. Holes and Cutters on the 
Tops of Hoofes and Steeples. That they are not bred theic 
by equivocal Generation, ercrv ingenious, confidering Phi- 
Jo fophcr will grant; that they have not Legs for travelling 
fo far, is manifcn from lofpe^icn : And therefore I am apt to 
think, that they have fomc Faculty of inflating their Bodies, 
or darting out Webs, and mikiEig their Bodies buoyant, and - 
lighter than Air ; 01 their Bodies, when dry, may be light- 
er than Air, and fo they caa fwim from Place to Pl^cc.: or 
ihe Eggs of Tuch as arc oviparous, may be light etiough to 
float in the Ait. Bmttica\i\eVv\i^a.tou!, (as myhteihgc- 
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^iTmight, I Tay, take Notice of, as great Eviden- 
ces of the infinite Creator's Wifdom; But lell I 
ri^uld be too tedious, I will confine my Obfcr- 
vations to the Legs and Wings only. And tl " 
at firft View, we find to be incomparably f 
up for their intended Service, not to over-load th<. 
Body, not in the leaft to retard it} but to give it the 
moft proper and convenient Motion- What, forExn, 1 
ample, can be better contriv'd, and made for this Ser^i 
Vice, than the Wings? Diftended and ftrengtbcn'tJi 
by the fineft Bones, and tbefe cover'd with ihpy\ 
fineft and lighieft Membranes, fome of them a-fj 
dorn'd with neat and beautiful Feathers {g)i andjl 
many of them provided with the finett Articulatj-i-i 
ons, dnd Foldings, for the Wings to be with- 
drawn, and neatly laid up in their Vagime^ am' 
Cafes, apd again readily Extended for Flight {h). 

Andl 



nious Friend, Mr. ChtrUi King, Hicw'd mc the PilUes tauat. 
ariortf. are; rhefe I fay,) can't be ihis Way accounted fof.' 
The Caufc of thefe latter Siifpidona was, that in ihe Suni-' 
met Months, I have fecn the PmUus itritnf. and the greeo^ 
Scum on the Waters, (nothing but Animalcules, as I faidiJ'J 
lie in a Manner dry on the Surface of the Waters; at jfhidtn 
Time, (as I have (hewn in Book IV. Chap. it. tint ("JiJ^I 
thofc Animalcules copohte; and perhaps, they may at Infill 
fame Time rhangc their Quarters, and Teek out new Habi-" 
tations for their numerous Offspring, as well as ihemfelves.' ' 

(f) It is well known to all Perfons any Way convetfant in 
microfcopical Obfervations. that thefe elegant Colours of 
Mmhi, and Buiitrfiier, are owm^ to neat and welt-made Fea- 
ihers, fet with great Curioliiy and EKaflnefs in Row; 
good Order. 

(h) All that have Eljira, Scaraii (who have whole EtyA 
Ira, or r^lching to the Podex,) or the 'HtnnBAiia^igi. fuM 
as Earivip, and Sta^hyiini of all Sorts, do, by a very curp 
QMS Mechanifm, extend and wiihdtaw their tocmbtiiDaceoii^ 
Wings, (wherewith ihcy chiefly t!y;l and it is very pretrt 
to fee them prepare themfelves for Flight, hy thrufting oitfi . 
aad linfolding their Wings; ■and again withdraw thofc Joypi?, 
imd DClf'ij fold in Ihe McmhtahM, to be t|,W \i> ^■kS€\-i\-\ 



And then for thcroinng'of tTichoJyj'anJitcecp- 
ing ii iipriehr; and ffcidy in Flight, it is an admi-' 
rable Artiffcc nhd Provifion fftr this Purnofe; in', 
fortic, by four Wfng9'(0 i and in fuch as have fiut' 
twpi by Pointels, artd Poifts pUc'd under pie 
Wings, en each Side the Body. 

And laftly, It is an amazing Thing' CO rcflcft 
Upon the furprizing Minuteneft, Art, and Curio- 
fity of the (*7 Joynts, the Mufcks, the Tendons, 
the NerVcs, nccefljry ro perform all the Motions. 
of the Legs, the Wings, and every other Part. I, 
have already mcntion'd this in tht larger Aniitalsj 
but to coniidcr, that all thefe Things concur in' 
minute Animals, even in the I'malleiT Mitej yea,' 



rljeir £■;>(;■« or Csfts." ' ^iir whifli- Se'rVfcc \le Bone? ai;' 
wdl plac'd, and ilie Joynts miniflrmg ihereunio are accu- 
iitcly contriy'd^ for ihe moil compendious, and commodi-. 
ous folding up the Wingi. 

.<<> For the kteping the Body fttadyand tiprigbt.bi Plight,: 
it generally holdi true, (if 1 miftake cdt,) tbit all hipenoa- 
tcd lofcAt hive Peifii joyn'd to the Body, nn^ei the hindec' 
Part of their Wingi ; but fuch k have four Wltgh ' or Wingi 
with Elytf-a, aonc. If one of the Poifei, or one of the! 
lefrer4uxiliary''Wmgs be cut off, the ln(edt wij] fly'as if ona' 
Side ovefbilanc'd the other, udiI] it foltethon the Groundf 
fo if Ewib be cut of, they will fly aukwardly. and nnfieadi- 
ly, manifefting the Defeft of fomc Tcry neceffary'Part,. 
Thefe Paifii, or Ptintilli arc, for the moft Part, little BalU, 
fee. at the Top of a llentier Stalk, which they can m6v(^e- - 
very Way ai Pleafure. In foTiie they ftand alone, in othert* 
(»i in the whole Fhfh-Fly Tribe,) they have little Cioiea-.or 
Shield!, under which they lie and move. The Ufc, no 
doubt, of thele Puf/>j, and yicenrfary leffcr Wings, ittopoife. 
the Body, and to obviate all the Vacillation) thereof ia 
Flight; ferving to the Infei^, as the long Pole, laden at me 
Ends with Lead, doth the RofiJaueir. 

(t) At all the PaiH of Animals are mov'd by thetjM^ 6f 
thefe; fo there is, no doubt, but the minuteft Atilmi^ faaVfr' 
luch like Parts: But the' Mufcles and Tendons 61 fti'm(^'6f 
the latger Infcds. and fome of the Icfler too, may be fceD 
with a Mictofcope. 



Clijjpi IV: Tarts and Motion oflafeHs. 3 6 7 

the Animalcules,, that, (withou: good Microfcopcs,) 
cfcdpe our Sight} to cf^nfidcr, I fay, that ihofe 
rriinuceft Animals have all the Joynrs, Bones, Mul- 
clts,' Tendons arid Nerves, nccefiary 10 that brisk 
and Twift Motion that many of ihcm have, is fo 
Iteipcndoils a Piece of curious Art [/J, as plaioty 
manifefteth the Power and Wifdoni of the infinite 
Contriver of ihofe inimitable Fineries. But having . 
YAtn'd tbofc minute Animals, Why ihould I raen- 
tibn only any one Part of their Bodies^ when we 
have, in that little Compafs, a whole and compleat 
Body, as exquifitely form'd, and, (as far as our 
Scrutiny can pofllbly reach,) as neatly adorn'd as 
the largcft Animal ? Let us confider, that there-, 
iffehave Eyes, a Brain, a Mouth, a Stomach, En-' 



'{t\ The minute Curiofitics, and inimitable Fijietfes, ob- 
fetvalile in ihofe IcITcr Animals, in whidi our hcrt Micro-' 
fcopes 'dircover no Botch, no rude illiiiiade Work, (conrri-' 
ry.to whit is in all artifigul Works of M^n,) Do they not 
far more dcferve our Admiration, ihsn thofe celebrated Pie-, 
ces of humanc-Ari; Such as the Cup made of a Peppcr- 
Corn, by OfwaU Ktrlingir, that held iioo ivory Cnpsi «tl' 
gilt on Ibe Edges, and having each of them a Foot, and 
yet afTurding Room fot -)oo more, in the Ephem. Germ. 
T. I. Addend, ad Obi. 13. Such, alfo was Photion in a 
Ring, which Galea thus tcflefis upon, when he Ipeaks of. 
the Art and Wifdom of the Makci of Animals, particularly 
fuch as are finall, i^l^anto, faith he. ipfmn minus fturii, lan- 
t» mAJorem aim'iniii'iinim tibi exciiabit; quad dedarant Opifi- 
ca ehm in curporihus parvis aiiquid infiutpMS -■ cajus gtJJtris 
efi quod nuper ijaidam in jinnuta Phaeionia quaiuor 'qun tn- 
■neSlkm fcuipfit. bmiies enim equi fr^num, es, a- dtnin an- 
rerieres habebani, &c. And then having taken Notice, that 
the ' Legs were no bigger than ihofe of a Gnas, he flicws 
that theif Make did not come up to ihofe of the Cn*t; as. 
alft), faitlilic, Major adhiif alia qmidam tge fititlHr arlif iJM^ 
fill Pulitim coBdidn. lit tiqae Sapieini*t qwd, &C. Cknt 
iptur An t4»ia in lam aijiilis animatibus apparttt, 1 ' 1 

qnaniam ejits I'im ae S^pieniiam in fifi^mmti'Mt mtffi ptita- 

' "" i Gjijeu. dc Uf. Fart. L, 17. c. i, fia. 
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trails, anJ every other Part of an animal Body, as 
well as Legs and Feet > and that all thofc ParEs 
have each of them their nece0ary yfpparatas of 
Nerves, of various Mufcles, and every other Part 
that other Infects have; and that all is cover 'd and 
guarded with a well-made Tegument, bcfct with 
Brillles, adorn'd with neat Imbrications, and ma- 
ny other Fineries. And laftly, Lcr lis confider in 
how little Compafs all Art and Curiofity ma* tjc, 
even in a Bedy many Times Icfa than a fmall Grain 
of Sand (m) ; fo that the leaft Drop of Water can 
contain many of them, and afford them alio fuffi- 
cicnt Room to dance and frisk about in («). 

Having furvey'd as many of the Parw of In- 
fers as 1 care to take Notice ofj I fhall in the 
next Place fay fomcwhat of their State, and Cir- 
cumrtanccs of Life. And here I ilnll rake Notice 
only of two Things, which have been only hint- 
ed at before; but will dcfcrve more particular 
Conlideration here, as being Afl:s of a wonderful 
Inftinft} namely, Their Security of themfclves a- 
gainft Winter; and their fpecial Care of pre(ei- 
ving their Species. 



(m) It will in Tome Mearure appear, how wonderfoHy 
lAlnute fome microfcopical Animalcules are, by what, fol- 
lows in the next Noie. But becaure marc particultt £jtaq^- 
ples would be entUcrs. I Qiall refer to tiie ObfcrifaiipDS Af 
Mr. LtuKinhoeck, and otheil, in the phihf. Trtnf. Una eUc- 
*here. 

(Bj It is almoft impoffibte, by Reafon of (heir perpetual 
Motion, and changing Places, to count ihc Numbei of the 
Animalcules, in only a Drop of ihe green Scum upon Wa- 
ter ; but I guefs 1 have fonietinics fcen not fewer than loo 
frisking about in » Drop no bigger than a Pin's He»d. But 
in fuch a Drop of Pepper-water, a far greater N«nibcr; 
thcfc being rauch Icfs than ihufe. ', ", 

CHAP 
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CHAP. V 

%e Sagacity u/ Insects tQ ficure them' 
/elves againft fVinter. 

■T is an extraordioary A6b of Infiin£l: and Saga- 
1 ci:y, obfervable in the generality of ihc Infcct- 
Vibe, that they all take Care 10 fecurc rhemfelvcs, 
provide again(l the Ncceflities of Winter. 
That when the DiftreiTcs of Cold and Wet force 
Icm, they fhould retire to warm and dry Places 

i Safety, is not ftrangei but it is a prodigious 

■■Aft of the infinite Confervator's Care to enable 
fome to live in a different Kind of Infe^-Stacej 
otherstolivc) aswithout Aftion, fowithoucFood} 
and others that a^ and eat, to lay up in Summer 
fulHcient Provifions againtt the approaching Win- 
ter. Some, I fay, live in a different State. For 
liavins futGciently fed , nourijhed , and bred up 
themfelves to the Perfeftion of their yermicular^ 
Nympha-State, in the Summer-Months, they then 
retire to Places of Safety, and there throw off 
cheir Nympha^ and put on their ^urelia or Ciiry- 
faliS'Stale for all the Winter, in which there arc 

I) Occafions for Food. This is the conllant Me* 
C^iftf many Families of the Infeft-Tribe (a). 



Bu: 



K(<) IE Iffould be cndlefa to enter into ParticuUra here, he- 
laiife ill the PapUhnacteui, Fitjfi, and tchntitnifM- Fly Tribci, 
and ili others that undergo the ttymfkA and jliirelia-SttU, 
between that of the Egg and Jdatan-Stlie, (which arc vert 
numerous) appertain to ihis Note. For a Sample therefore 
only, I|l^all takf what fome may think a mcin one, but if 
coafiilsrcd, deferves our Admiratiun, and that a tba Si-^a- 



But there are are others, and Tome of th^m in 
their' moft pcrfcft State too, that arc able to fiJb- 
fift in a kindof Torpitndc br Sleeping Statc^' '^kh- 
tnicanyFoodat all; by Rearonas there isiio A^^ 
feso' Waftc «>r Body, no Esptnee of Spirit^ uft 
therefore no need qf Food (*J. " ''^f,'' 

Bqc for others that move and afl;, and ncc3 
Foodj it is a prodigious Inftinift and ForeGghc the 
^dttttor^fllTinprintedon tHcm, to lay up fuffici- 
rttyobja^inButBipcrfc* ,thc Winter's (0 Neccffi- 
.■.-.. y-t J.' (jpj 



dtf of tht^ijw B««r^ C,M»BKfl', .^tt^^M^Ji^ 
ftff in due Time, then retir?i to Wacw of ^ccimOmk 
Ken great Traipi^of dinn crecpJu np ihclfiffi ffiS^Of 
tf «wMtt Kkahi, «ImN!, i^M^ ^^4)F'Rfae CM- 

10 w|iich Stite in.d rlai^s t VJ pDQB tf ctui9. 
Cold, tiU tlie -Spring arii 'vrtrftiet TSontts,' 
' WnfmiMeflmtoflatter-Tliak. < ' '-- - 

\{b) i Giill not Dime any of the particulu Spadct of io- 
ftfis which live in this State, becaufc they we very nune- 
tous, but only remark two Thiogs obforvible jn . their Sa- 
gicny in tfiis Matter : i . That they arc notariveiifty stitTt 
of Weal her to their Retirement, but feem w natu tally to 
bettke thetnfelVei thereto, ai other Animati i» to Keft loS 
/ Sleep. For before the Appyach of cold WeiAer, towatds 
the End of Summer, we may fee fomc Kindj of them fcck- 
jng together in great Numbers within Doors (isSivdtteivi 
do a little before they leave as) as if they ittrt laMUg 
rea'dy for their Wm'er's Reft. i. That every Species be- 
ukes it felt' to a proper convenient Receptacle ; ftme un- 
der the Waters to (he Bottoms of Ponds; fame ua-lct tip 
Earth, below the Frofts; fome under Timber, Stotie, ere. 
lying_on the Ground ; fome into hollow Tte^s, ornnderthe 
Bark, or in the Wood; fome into vrarm and dry'Piaifti": 
and fome into dry alone. ' , . .' 

(f) There 4re not many Kinds that tbil! proWJe' their 
FoodbeftiM-hand. ' The moft ictnarkable, aretlft ^AranS 
the Btt; concerning the firft of which, Or»j«*hit!i ttijRe- 
natk, vU. J>t fritfttA FgrmUsrum, vtntmrt kyml marmft 
frtf/ukiimm, fUjiM mvkim (kt entrtfijfit fKtHrrwmUmi 
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I and Occafions. And it is very pretty to fee 

I with what uowearied Diligence all Hands are at 

[ "tPork for that Purpofe, all the warmer Months. 

Ipf this the Holy Scripture it felf gives as an In- 

Hancc in the yfaf, calling that little Animal exceed- 

"(g iffife, Prov.xxx. 14. And the Reafon is, f.zf. 

Ihi Ants are a People not ftrong^ yet they prepare 

^eir Meat in the Summer. And therefore Solomon 

mds the Sluggard to this little contemptible Crca- 

jre, to IcarnWifdom, Forefight, Care and Dili- 

Igence, Prov. vi. (5, 7, 8. Go to the Ant^ thou Slug- 

jartJy confider her JVays^ and be wife : which hav- 

wg no Guide , Ovtrfetr , or Ruler , provideth her 

\ieat in the Summer ^ and gatherelh her Food in the 

"^arveji. 

To this Scriptural Example, give me leave to 
gicicipate, and fubjoin an Obfervation of the far- 
ther great Wifdom of this little Creature > and 
jiai is their unparallelled Sto^j'w, their Tendcrnefs, 
Bagacity, and Diligence about their Young {d). 

'Tis 



ft 



iidqui frHgts arrafgs conduct, $te rurfui iHdfcanlur, fed fir 
nHm*limint9 ft»t, nan raiiociintlii^nt^ Fermiedrntn in fti- 
4thimHi cridtre, fid alraam mturtirt N/nittam bruld ^itgqiit 
trn»num, mtiiam mimmu Adilat fun qntdim ingioia. O' 
[^ cont, Ceir. L. 4. 

t as for IV/ifpJ, Hornets, Humble Ben, and other iVild- 
Veffi* Ichneumons, and divers others thai carry in Ma- 
ith for Neds and FooJ ; this is only lor the Service of 
GenetalioB, for hatching tbcir Eggs, and nourilhios 
their Young, not for Supplies in Winter; for ihey all for- 
fakeiheir Nefts .towards Winter, and retire to other Quar- 
ters, living (I conceive) without Food all thai Time, 
(i) Hos^verMieaios fForraicarum Ova vulgo vocatos] iit- 
'liSi nfyf is" cuf'i Fonuid liucant, furumtm^t dant opt- 
, He vd tanlillHm, i^iioA ffciltt earnta iitintienUritm rdn- 
uip/iim M^Me nuiritieatm, amiiiAut ; qium m fimm f*ta 
ftmfer etfdim art drtumptfranf Jscam, "« uUs e,is It^i i«- 
j«r(<l. htwivftQ r/iia r.cnnnU,n ijiim tNicr'u yottiiu*-., ■">■"'». 




>irith tff at!* Afle£fcK>a and -Ct#ili|!lie|ji| ^ctrW>i 

'ii^r-YbaHg^M their McxaUh 4mw^ tbe]r<«t| 

^^hemieWM-^ ^4ie greateft^^IABweit^ n^l^^f 

leave theit^ Ydbne exWed'dt-fb^ilieih^Ii^* 

, j^ote 'theajprnoi Place c«F-fike'itfPt^r'l 

Hilts^ fo«tife(itattS'4o. thi» Plrtt,rrboM!iftt«i^ti$'i 

ior the Bcfti^ of oonVenibhi->Wi»iDEW,r'A8d°^ 

{N;r Moiftorei and then agaiD witbdnWf andgjoard 

iliein :agiiintt'iUin and Cdd;- ■ -i#o«r'U)Ki Mii> gia» 

iVilidoal which the Scriptures attribute onto, and 

is diieiemible.in this little AnSoiii), i$,oniiw only to 

, tRp; Jn(Un^) or lofufions of the igimit ^imf^»r 




Jffchr^n fr^MMdiks iormuAs cfut^ foBti^ ^^^^tSl^^fVtii'hSt!^ 

^uan^d f^ticitniinii quMtA Zr«^f) minmii'^ eUUkaJImifi* 
t^m, mi fmtus fuos pctiert ^ $uto Uc0 ^fonennt* . .S^akivi' 
di, cum dUjWi d'tebus a^uA c^rmffmt^ 4tqmt ckm i^^f^'^n- 
tillo aquA urram iilam humetiarerrit e vefitgh a Forfmfiif(JStus 
fuos eo loci fuifje alUtos^ quos ibi difiinfte conffkiihdm mdviri 
-ataue fugen humorem, Mnhotfes fu't conxtnsi i$t wf ^trfm- 
\ chIos tpfi tducarem^ at femfer conatum ftftllit evtntUs : n$que 
iffas Fortmcarum Nymphas alimtnti jam n^n indigas tUnquum 
. jiHi iffis Formicis fotui jetH ariific'taii $xcM$re» J« Swam- 
mcrd. Epilog, ad Hill. Infcft. p. iS3' 

Sir Edward King^ who was very curious in extinining^the 
Generation of Ants^ obferves fheir great Care and IXiligence, 
I. About their Sperm, or true Eggs, which is a fiae.^yi^te 
Subftance, like Sugar, which they diligently gather together 
ifitoaHeap^ when Scattered; and on which. they lici^.M^l- 
titudes. (1 fuppofe, by way of incubation.) i. 1 have ob- 
ferved, faith be* in Summer » that ia. the Morning they 
bring up thofe of their Young (cali'd Ast-Eggi;) tQWSud^jthc 
Top of the Bank : So that you may from lo i^.(Hc. Morn- 
ing, until 5 or 6 Atcernoon» find them near the . Top -r— 
for the moit Part on the South- fide the $ank. But .fQwards 
7 or 8 at Night, if it be cool, or hkdy to rain, you nif y dig 
A Foot deep before you can find them.. />/piip/,,-Xf4»/. N^. 
z j. or Lowthori'% AhrUg, V. z, p. 7. and 9. 
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PL^or of the World, is evident) becaufc either this 
b^iVifdom, Thought, and Forccart, isan Aftof the 
.j^nimal it fclf, or of fome other Being that hatli 
j,Wifdoin. But the Animal being inationai, 'tis 
jfnponiblc it can be its owd Aft, but muft be deri- 
,wea, or received from fome wife Being. And who? 
Vhat can that be, but tiie infinite Lord, CoqUt- 
r and Govcrnour of all the World ? 



CHAP. VI. 
J the Care of Insects ahut their Young. 

■^HE other notable Inftinct I am to treat of, 
B. is the peculiar Art and Care of the Infcft- 
. ribe, about the Prefervation of their Species. 
yiHere I might I'peak of many Things, but J have 
[ioccafionally mentioned divers of them before, un- 
" ' T fome or other of the general Heads, and there- 
lure (hall fix only upon two Things relating to their 
b)eciai Art and Care about the Produftion (^j) of 
their Young, which have not been fo particularly 
fcoken to as they deferve. 

One Thing is their fingular Providence for their 
Sfoung, in making or finding out fuch proper Re- 
Kpcacles and Places for their Eggs and Sei.d, as 
"" ,t they may receive the Advantage of a futEci- 



''(4} Ttic Doflrine of Equivocal GencMiion, is at thiJ 
ISity Tij fiiffiviiently exploded by all learned Philofophera, lh.it 
'■fhiill not enicr the l)iri>o!e, but uke it for giaiited, ihst 
n Ammals Tpring iVom oiher Psrcnt-Animals. If iht; Rca- 
'Jr hsihany doubr about it, I refer hi^Ti to ^tigmiir i-idi di 
i»'«n. Infed. mi M Rrf-y's Wifil »/ Gorf, &c. p. 344- Sec a!- 
jp before, Book IV, CJi. ij' Note [a). 



^\. 
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^vtosS; tna? hftve the Benefit of proper Md lott^ 
cient Food- for tbdr Nurtuie.aad ^A^a^;^^ t^ 
they are able to ihift for them(elv«s. It is ttdninK 
ble to fi^ tt^i«t what Dillg^tt tA^^miX\^wi^ ^ 
nd Special ofJoTeas Uy up d»»ir Emji iff^;^^ 
iti their feraral proper PkMeVi jim aH^hi^teoW^Mi.: 
ters, in WoicidyOfotlVegetiiMwi tiwc^ 
Subfiftcncc; is in the Watciii (*}, in.thc^ijyfe^ 
thofetowh<«i Fiefhisapropi^Fpodi ,inrM|]^^ 

" * ■ ■ ' ' ■ I ■ ■ ■ ' i» . . J h jMUf .J. !: 

■ - ■*. .*^ • ■ . * ■ •. ■ ■■^ . . ; ,-■. M4-i'^>w»^«;o:'\ 

^) It wdtrij be endleft to fi^dfy At viiMte flttetioftbf > 
lofeasy that bare their Gefiecatioa in the Watd^'YA^i>' 
therefore^Ottbeftly obferre bf Aett* ii Thut.tfcitfciEggai 
are always kii u^ with mat Care, andjiiii|M4^fp£|^;^: 
And aUbi a; Where'^rom tadfoScteiit FoM^isJii^ Ttat 
in tfacTir ITyiP^fo-Stite ia the Waters, ihey baHbiW^fi!*^ ^ 
per f6r Fbod and M6t!on; and fa nMiny, or taoActf tiwai^ 
Tery different; fVom what they have in thehr Mittur^XMe, ^ a. . 
manifefl Argument of the Creator's Wifdom and Provi^nce. 
For an Inftancc, fee Note (r). 

{c) As Sei%mur B^di was one of the firft that made it 
his Buiitifft to difcard Anomalous GenerttMif fe fac. tried 
more E^i»etiments relating to the Verminetioii «f Sc^ntt^ 
Flefi), Fi(h, putrified Vegetables; and in (hott, whatever 
was commonly known to be the Nurfery of Maggots, vtkoit 
I fay probably, than any one hath done fincc. And in alf ' 
his Obfervations, he conitantly foutid the Mag^ttJlla mm 
to A»reU£^ and thxife into flies. But then, faith he, ^fti^ 
14rt coefif utrum omne hoc virmium in carfjg geniMi, 9x'faU 
Mufcarumfetnim^ an exipfis f utref adits CArnihHs or intur^ tdit^- 
soque ma^is confirmabar in hoc meo dubioy quanta in annAus 

generationibus jkpius videram^ in carnihusy amequdm 

verminare inciperent, refediffk ejufdem fpeciei Mufcas^ tujut^ 
fropago poftea nafcebatur. Upon this he tells us, he put Fffi^ 
Flcfti, tfc, into Pots, which he covered dofe from the Flies 
with Paper, and afterwards (for the free -Air fake} mth 
Lawn » whilft Other Pots were left open , with foch hke 
Flcfti, er^.'in them ; that the^ Flies were very eager to get 
into the covered Pots; and that they produced not 6nia 
ivfa^got, when the open ones had many. Fr,JRedidi Gentr. 



^holc to whom the Fruiu (</) or Leaves of Vege- 
tables 



nongthc InfeSsthat come from the M»ggols he men- 

, he Bsmes Cuiuii. Now from the molt crittcai Obrer- 

(»ations i ha?e made, I never obfcrved any fort of Gaat to 

tne from pntfilicd Flefti, Vcg*tabks, or any other Tfttng 

> tixetb nah liiem. So thit either he means bf CuUx, 

e Fiy that we call not by the Name of Gnac; or eilg 

t Giuuj in //«/)!, vary in their Generation from flurs in 

ngUnJ. For among above 30, near ^o diftinifV Species ol 

J ihat 1 have oblervcd about (he Pijce where I live, I 

ievet found any to lay their Eggs in Flefii, Fiftr, eff. but 

c hrgeft Sort, called by AlMvanii, Culkes maxwtt. by 

yftuarn^trditm, TipuU lirrtflres, liy the ir Eggs m Meadows, 

rt. under the Grafs; one of the larger midt^i: Sart, in dead 

, YeaS, circ. lying on the Tops, of id vhe Lcalis ol 

cr-Barrei5, crc. and all the reft fai lar ai cve( I ha»e ob- 

rved) lay and hatch in the Waters, as in Note (r). 

' t GenciatioQ of the Second of ihefe beingakintofome 

e foregoing Inllances, and ihttle out of ths way, may 

Icfeive a Place here. This Gniu lays its Eggs commonljF 

D dead Beer, c^-r. as I faid, and probably in Vineg»r, ani 

Itther iach Liquors. Some Time after which, lbs Maggots 

.merous, that the whole Liquor ilirrctb as if it was 

Jive; being fiili of Maggots, fonie larger, fome fiBaller ; 

' c larger we the off-fpHng of our Cnai, clie Atialler, of a 

'1 dark coloured Fly, tending to rcddiR) ; frequent in 

jBllais, atid foch obfcme Places. Ail thefe Maigeu tuin la 

iurilia, the larger of which, of a Tan-Colour, turn i« our 

t. This Gnat is of the unarmed Kind, having bo Speat 

s Mouth. Its Head is larger than of the common Gnan, 

i^er Neck, (hort jointed ^B«>»ni, (potted Wings, reach- 

I beyond its fleoder viitui; it is throughout of a biown 

loiour, lending to red, elpecially in the Female; Thediief 

Piffetence between the Male and Fem.ile, is ^as m othet 

, ea, moft Infers) the Male is lei* than the Female. 

d hath a flenJcier Belly, and ili PedtK net fo iliarp as the 

male's is. 

) The lakfit that infeli Fruits, ate either of (he lehniu* 
iit'Fly Kind, ot PhaUm, Plums, Peafc, Nuts, ct. pro- 
KC fome ot other Ichatumffit-Flj. That generated in the 
(win IS black, of a middle Size, its Body near 14 In^h long, 
E Tail not much lefe. fonfillmg of three Bnilics, wbeje- 
h It conveys iu Eggs into Fiuiis ; Its ^ittrKU, or Hocna^ 
, ilcader, rcciitvsd; its PelW \ana,\fa, xiw^i,, ''■■^^ 



I , 




in io4 traafptrenty in Namber 4» which is. one Cbunder 

The pMjQr ukmmmmhPiy » if verf fmUl , Wiiwi kige * 

Himdlkf HP lieert* .iir|ih4hefItote..taMmtla>jf mi pte> 
wilkcth and fleih flftwlf^ Noi ^Xiil )qppem» jIb :iils the Jbe^t 
mcr;^ tbejrhavf one )ietb hh M w tedfcrtte|fl»F P >r h Mii 
tlpy c»n ,at, pieaOhre hcuA backi^ta ytoice B«g l mmk t l te | l > 
t^. 7Qbn£^d.ftcodtr, 4n4 oOMf^hiiefcaitavltini KeWttitf^j 
f^.to,(i«C^^ net irithitUi -<M^dQDdidiiivtoiier« 

twa);if|.ai«Qrs.yefetnbIfl. i-i.cnrj ,y£:: t:arii ;flWOidri}iw 

JPftfr/ and AppUs I could never. .diltot^M^ !■? ^Ifliim ato - 
hte«d.ip,.Jb«fc>tQnIy the IeffBr.PMSinft^iibMl44.lB<Ml«|(» 
iPijhitiQ'i^v^ecneith; gre9tfb;lMom»4iteve'i^4fUdftriih 
brown Spot99 inclining to a dirt^. •ftet^ alL bm'tAodBa.thM^ 
Fart at ^c End of the Wings, which if not Lgrcy^^iknt 
bcown* .elegantly flriped with wavef Lines, o£l.«<GbldCo- 
lQUr• as if gilt; its Head is fmall, with aTaitfbfnwbaiii 
brown in the Forehead; Antenna fmooth, inoderailBlf^hNigb 
The AnreliA of this Moth is fmall» of arfnliowiflt browns 
I know not what Time they requite for sMx. On^ation 
put of Soxe^ ; but tbofe I laidapin jfn^t did iiMi>ecoiBe 
Moths before J««# following. ..: j.im .uw. . ., 

(tf) There are many of the PbaUn^ and icbMum'm^lj ■ 
Tiib^es, that ha^'e their Generation on the Leaves ev-Mher 
Parts of Trqe^ and Shrubs, too many to behert seckoned 
up. The 04k ^.ath many very beautiful PhaUnst^^td^^i^ 
its convolved Leaves, white, green, yellow, bFOWufpoYv 
ted prettily, and neatly dappled, and many more 'bitfid<is>; ^* 
and its Buds aDforiJ a Place for Cafes, and Balk of flrariOus> 
Sorts, as ihall.be (hewn hereafter; its Xcaves- expand^, ^ 
miniiler to the Germination of globular, and other 'ff^Mi*! 
i-oidal BjiUs, and flat ThecA^ fomeiike HatSi fome lik^'- But- 
tons excavated in the Middle, and divers 'Otherr fuch'ttifie 
Repofitories, all belonging to the Xchniumeon-Il^ ¥M^.-An^^ 
not only the OaJ:, but the MapU alfo, the Whlt$^Thormf the 
J5mr, Privet^ and indeed almoft every Tree and Shrub. ' • ■ 

^V And as Trees and Shrubs, fo Plants have their pecti-* 
//Vr Ipfccf^. The Whitt-v^Mxtr^^ U^s iu voraO!ons.X)ff-- 
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ihimly the fame Family on the fame Tree or Piant, 
ihe moft agreeable to that Family. And as for o- 
thers that require a conftant and greater Degree 
of Warmth, they are accordingly provided by the 
Parent-Animal with fome Place in or about the 
Body of other Animals; fome in the Feathers of 
'*^ds i£) i fome in the Hair of Beafts (b) j fome 



fpringcinC*bbagc-Lc»»ej ; a very bMutifal rcddifli ocelUtel 
one, in no lefs voiacioui black Off-rpring of sin horTid A- 
fpe^, on the Leaves of Nettles : a ilfo dotli a very beiu- 
Ilful, fmall. greenifl] IthnmmtK-fly, to Cares on ihe Leaves 
of ihe lame Plant : And loDame nomote (beeaorc it would 
be entHcril ihe hnwifai Ragwart-Moth, whofe upper Wingt 
are browD, elegantly fpolted with red and underwings edged 
with brown; thefc, 1 fay, providefortheirgoldenring'di>»- 
f* upon the Rsrwtrt> PUnt. 

(j) Many, ifnot moft Sort of Birds, arc infeRed with a 
diltinA Kind of Liet, very ditferent from one another In 
Shape, Siac, C7*. For Figures and Defcnpiions of them, l 
Ihall refer to Sigoitur Ridi tf InfiSIi. See a!fo Mnufit, L. I. 
(, ly Thefe Lice lay their Nits among the Feathers of the 
refpeftise Birds, where they arc hatched and nourifticd ; and 
as jtnjhtlt faith, would dcOioy the Birds, partictiUtly Piia- 
ftnti. if ibey did not duft their Feathers. L»ei> tnfr. tiiar. 

(h) And as Bird?, fo the feveral Sorts of Beafts have their 
peculiif Sorti of Lice; all diltind from the two Sotts infeil- 
ing Man: Only the Afi, ihcy fay, is free, bccaufeont Savi- 
ear rode upon one, as fome thmk; but 1 prefume tt is ra- 
ther from the Paffagc in Pliny, L ii. c. 33. ot rather.^r(;f. 
Hiji, Animal. L. 5. e. 31, who faith, ^ibm filus ifl, bok 
camat ndcm [Pcdiculo] *Keepi« Afino, ifui »»n pidiculo tan- 
turn, vtrkm tiiavt Ridivia mmuais tji. And a little before, 
fpealtmg of tliofe in Men, he fliens what Conflitntions ate 
inoH rubjed 10 them, and inftanceih in Atemaa the Poet. 
inii P.biresfdii Syrwt that died of the Pihiriafii, at Lowfy 
Difeafc. For which foul Dillcmper, if Medicines arc deli- 
tii, MMfti Hi Infta. p. i«i. may be confuked. Who iti 
Page hath ibis Obfervaiion, AniniAdiiirttrunt ntjira- 
— nH Aferai iafuUs i terga rtliquennt , PtdicuUi 
}fiftuin antnt! labtfcirt: »limt ubi tat rtvijtrmi, Ittrum in' 
meriwatm fxliui ariri. Whieli Obfervatlon is confirmed 

|il>[. Stitiis, Vid. Dvuh. jiiridf. V. 3 p. 5^8, And m.at<^ 

~utcii bsK tolii mc the rame. 



^y9 I^/^Qlre tf P^eMSutii^fia^^ } 

m the v'Vbyi; Scales ofFidna {j)i SvA jfiut\m'i'- 
tHA {k)% Tome in the fldh (0», yea> ibme iq • 

.■.-. '-^~ 

1 ■ : ■ 

(f) Fldnh Mewoi|d<hinkK<lidjBldii«/i«tfftOAt4<A'^^^ 

Sorts too. . r, ;^ U)V .'?'; ^4w 




loBgfflendcr Wormi in the Stonacto^ tad othciiPMrt,4f A^ :it 7*: 

li^M bi¥t worked thcfttfdffa <licpljr wco. llMr^<i««(aMMAV; ?^ 
FltOik fe^t their coidd not et% iie felteil Mta^fSootfi^^^ 
/9#^ Mcli of fomd Piflieii, A«<far» er fittii* ImiMm^ Mv: 

^^pf^VVPvPV -f V^*^ JBVri^pPeWvvi^ V^^^P^P^V ^^^mV^^P p^PiVwP^A ^HI^PV^^BIi^^PSW^ ««Wh "^ 

, (il) Of I«fea» bred in the Nof&ef Aatalfdl^ lMi» ie^ikft.. 

Noftrilf of SkitfjTe rcmarkahle. -i .h>f^^«^^fM fcK ^fc^ U ^ ^L ■l 

SoC fewer it t Tine ^hAti twenkjriOr thirtf i^eigl Mhfliota^ t 
ring eeiofif the £«*iM of the Moftrils* Mi IttmUtn^rit 

hitch tr\f of them» and fo know not what itoitnalKthay^pro- 
ceed from : But t have no great doubt, Uiey are, ofrthe-i^B^ 
#iiv^ywi»>Fi7.Kind; and not improbaUf of that with«;l0ng- 
Teil, call'd Tri/kfM^ whofe three Briftles feem Tery^ oommo* 
dk>u8 for ccmveying its Eggs into deep Places, ctv - .' ' " . 

1 have alfo feen a rough whitifh Maggoty abote two Ii^ii 
ches within the Inteftinum reHmm of Horfes* firal]^ adhering 
thereto, that the hard Duog did not rub off. I ttcver.coiiM 
bring them to Perle<^on» but fufped the Sidi^Flj ^cecda^ 
from it. ' h'r* 

([) In the Backs of Cowt^ in the Sumner-Mentbt, there 
are Maggots generated* whichin Efix we call ffHitiit$ wkicb 
are firft only a fmall Knot in the Skin ; and i feppofe: tioor. : 
ther than an Egg laid there by fome Inftd. fly Degrees 
thkcfe Knots grow bigger, and contam in them a Mtggoc ly^' 
ingin a purulent Matter: They grow to be ts iafgeas^^th^.. 
£ftd ^f one's Finger, and may be fqueez*d out at* a Hole; 
they have always open : They are round and roegh, mnd-^f i 
a dirty White. With my utmoft Endeavour aAd Vigila»ce, 
1 co^ld never difcover the Animal they turn into; bu^asi} 
they ate fomewhat like, fo may be the hme as thofeinthe^ 
Note before. • ; .«3t*5-' -r 

In P^rfi4 there are very long flender Worma* bred i!I'the^ 
hti$p and other Parts of Mens Bodies> 6 or 7 Yards longy*. 

la 
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the very Bowels (M)v<and inmofl. Rccefics of 

(be 



In^ibiJc/. If'^s/iMr. D'Bt. and Mr. £<wr(, relate divers Ei- 
ampies ot Wurtm taken out of the Tongue, Gums, Nofe, 
Etnd other Parts, by a Womin ai Lricefltr, which they were 
Eye-witnetTes of. Thefe, and divet? others meniion'd in 
(h« Tr«»/oSiflnj, may be fecn together in Mr. leiviharf% 
Ahrtdi.Vo\. 3. p. I3i'. 

Narrdt mihi vir fide dlptm Caff. IVrndUnJ i - . — /e 

. in Pilonii, ftiera caid»m nfftke duorum attnernm, Vcrmnu\m» 

attOn > palbtirA txtraxip, fnagntiuJtnii Erite* • ■ ■ 

Shniltm fart huic eafum mihi [Schullio] c D. Segtro narrnvk 
hot. Anno 1676. ihimrgus nojltr jtnt. Sratlttidfr, ^nituidarti 
fHfra, *x Aurt, eniraxit rtrmienium talttn, fualii in nntibia 
AVtUams fcrfaratis laiitart fitil, fed faat'n iriajarem, tolofii «(- 
lii0lni ; iirtri mmtres 5 ejkfdim grnerh fimiliM tx Atlre -■ 

OmTiei aii^itet horas fupcrvixtrunt fcrmculiis tddiit 

vivtntei etnlis wflrh 'uldimu!. Ephetn. Germ. T. 1. OH". 
14. iibi Vcrraieuii Icon. Many other Infiancej may be met 
with in the Tame Toitie. Obf. [47, r.^S, t54. 

The Worms in Beir arc mention 'd often among ancient 
Wiiters. Ariflttle iai\l\\, X*u>0!*ai ^■nivuV)t%ix'""' ^ '^ 
■ifBAji f*iT«!, &c- Thej [Deer] all havt live W»rmi in ihtir 
Htadi; irtd under iht Tongit*, in a Citvily near tht Vertebra, 
en TBhich the Head is flac'd; their Size not left ikan of tht 
largeft Ma^ets; they are bred all together, iit nmnhtr about 
twenty. Arillot. Hift. Aniirtal. !. 1. c, ij. 

To riiofc Example? may be added the Generation of the 
ichneumoB'Tty in the Bodies of Caterpillars, and other Kj«- 
fht of Infefls. Jn many of which, that I have laid ap to 
be harch'd in Boiei, inltead of Pa^Hios, &c. as 1 expefled, 
! hive found a great Niiirber of ftnaU Ithneumon- Flies, 
whofe Patent-Animal had wonnded thofc Nymj-ht, and dart- 
ed its Eggs into ihcm, and fo made ihem the Fofter-Mother 
of Its Yoting. More Particulars of this Way of Generation 
may be fcen in the great Mr. iVillughliys Obfcrvations in Phi- 
hf. Trmf. N". 76. But concerning the farther Generation of 
this Infea, I have taken Notice of other ParticuUri m other 
I'lacei ef thefe Notes. 

(ra) The Animals ordinarily bred in the Stomach and 
Gu's, arc the three Sort! of Worms call'd lari, Tcriris, and 
Afearideti concerning which; it would he irkrome to J^ealc 
in Piriicular, and therefore I lliail refer to Moaftt. L. t, c. 
3'. 3i> H' ' DrjTy/tn"s Anatomy of them in Vit.texoihtrp's 
Aliridg. V.13. p, nt. Siignhr Acdii obf. and^oOias tJaw: 
bnve wiillcD of them. 



JEid ji^jSt^ptlKrs (o wkoflt i}fiiw of tkdttMfitfaodt 

■/:..- 'jU'i.m.- -■■ ^l^i.'Jf "■'' '■■■'' 1-^ .b!r«ifc , 

.'_ ftn j nr* "-ly "Vr— , "^ "t^" *rr""T ■ ■""■ t* ''"^ l 4 
kAnmd in theStemacti; Iqftin^of Fb^hare foiiu)iiin&- 

- dfiiiwftf- ' - •' - ^ ■ -'■• 



«fc«ft CrtSil. 1 . And fiit «e ■it.^br'lbmftof (»ir<dfM><!tMnltf - 
. JcA a»ibr « 4<T of Btoft YMnibldr f D* awMM-'Om^Altl- 

JkiML|Q^Kordgiiet4wi>4t itTCry Grange Story (but attc- 
Se^byfWlfbu-ef SimLR«|rtlM,) of Catbarma Otilirio, ihat 



wb> fDT'twxitT.Yon'vtfidM by Vomit and Stool, Tntifi 
. nd XdiAiMfiA, Bk. ^ Jif^twi-'Ofrm. T. i. OM. 103. See 
4tt»>ltM.Ki9. Obfemna At-fl Kitten bred In ihc Stomach, 



Slid .vomited ap; of Whelpi itfo, and other Anithah, bied 
itt like Manner. But i feur a Stretch of i-ainy might help 
in .Ibne flf thofe Uf^ inftaoccs, in thoCcOays wbifl fpontt- 
ncotti Generation wif held, when the Pbilofopben-fecoi to 
Imtc moic (ligbtljr eximined fach AppciranoM than now 
they do. Bat for the biceding of Fro;* or liuuht' or i-dttn^ 
^^imticA in the Stomach, when their Spawn kafipeBcth to 
be dranh, there U a Story in the Iccond T«im of^the Eptum. 
Gtrm. Oitf. $6. that favours it, vit. Itt tht V*Mr.t66^ m But- 
cber'fi Ma».t«mg " ^ /""' Lambs in tk» ^urmf, itdtg 
■tiiffiy, dftni iretdiiy of fum* fiMnding iVattr, -mfiici « wiilf 
sftWf tAai'd gnat Paimi in kit StavMcb, vbikk frtW^aitrft 
mi tutrft, and tndtd in dangtrMti Symftntrt,'- At t»P -hi 
tSui^kt ftrntvihat mas alivt in hh St*m4eh, andafttr $hv, 
•¥»miud Mf thru livi Teadt ; and /* tiuvir'd b'u firmtr 
Uialik. .-.a:,- 1 , 

.Such anoiher Story Dr. S*rhait tell*, •nd aTOoditth=-il 
fecn with his own Eyer, of one thai had-' » Toad caao 
out of an^Abfcef). whtclt came upon drinkioK'-foiltWAcr, 

' 0^:103- ■ ■ ' ■■■:-■■' 

(») Not only in the GutJ, and in the Fleftrtwt in-iwa- 
ny other f arts.of the Body, Worms liave betfn vttfteVer'd. 
Onewn voided by Urine, by Mr. i4at. uUfiri^ivtippti'A 
to have come from the Kidneys. L»wth. ib. i>. 1 3^ . = -More 
tach Ezimples .MSx/ti uUs of. Viii, So the Krm«f Cmn^- 



>iVr Iiff0^sCar^of their Ti>iih£: 381 
tiirc proper, but make themfelves Nefts by Pcrfo- 
laiions in the Earth, in Wood, or Combs they 
build, or fuch like Waysj 'tis admirable to fee 
with what Labour and Care they carry io, and 



hii'mi »e very common in the Vcffcls iu Shccps Livers : And 
Pi, Lifiir tclU cf them, found in the Kidney of i Dog, and 
thinks tliit the Snakes and Toads, crt. faid to be foond m 
Animals Bodies, may he nothing die. Leiuih. ib, p. ito. 
Niy, more than all this: In Dr. Btrit. Vtrnafcha'i li«h OIh 
I'ervaciuQ, thare are divers Inllaaces of Worm* bred in ihe 
Brain at Man. One, a Patient of his, troubled with a vio- 
lent Headach, and an itdiiog about the Noftrils, and fte- 
ijuent Sneering ; who, with the Ufe of a Sneezing- Powder, 
voided a )Vorni, with a great deal of Snot from his Nofe. 
A like Inftance he gives from Banhelim, of a Wotm void- 
ed fxom the Nofe of O. W. which he gueffeth was the famous 
Olau! Wermim: Another, from a Country Woman of D/«- 
marfii; and otheis in Tulfiui, F. Hitdanui, Scbtacliiiii, Sec. 
Thcie Worms he thinks aie undoubtedly bred in the Brain j 
But wbat way they an come from thence^htj can't tell, 
.Wherefore 1 rather ihinb, they are fuch Worms as arc 
mentioned in Nort (A), and even that Worm that was aflu- 
■lly found in the Btain of the Ptni Girl (when opened) 
I guefs might be laid in the Lamini of the NoilriJs, by foroe 
of[bc'';/"'<Mni«n, or other Infed Kind, and mjghc gnaw its way 
into the Brain, through the Oi crlbiforme. Of this he idU 
us from BarihiUm, T»iiiim ekm labida olii^it, fi»tim dpertt 
trmiio prtfentts Mtdici loi»m eireheUi fubjianttam, f«i>l »i dtX- 
leritm -utrgit, Jt riti^ua carparefejunSaitt, mgrii^ut tunicA in- 
veiMtam dtprehtndtrHni i kte mnica rupia, lattnttm Vtrmtm 
i/ivHiw, {ffiUfum, duelits funClis ffUndidii hie acHlemmfn- 
didit, tj.ufdim ftrt mdii emtn reliijifii Cerebri fBTTmni, quidm- 
arxm .harartm fpaae Jupirvitit. B. Vctzaf. Obf Medicx, 
p. i6. 

Hddanus tclis US fuch another Story, vis,, Filius Thesd. au/l 
dir ReuUn , Avunculi met , diuiarna I'exabatur duUre e<pt- 
tii. -»— Dundi febriculd f fiernaiaiione txtrtd, ruptui ifl 
Ab^Sl'Ht- eifca »s criirefum — - <r firmii frertf^t. By his 
Figuteof it, the Maggot was an Inch long, and fuil of Bttf- 
Jiti. fstriBiUan. Cent. I. Obf. 

,r, .Ga&iius Wttrus iPhvfidan to the Priitc. J»l. & Cltt/e) he 
,, faith, toid him, that he had. at divers Times, found Worms 



lit the Cill-tUddir in Pcrtons be had oscned » Duffiidvrf 
liib,,OW.6o. 






iBi InfeBs Care of their Toung. fififfc^Vfe 
liral up'Pmvifions, that fcrve both fo'lffifgofli* 
ftion of their Young, as alfo for thci^ l^^j^!"'^ 
l^urtllSC when produc'd fo). -iiiw- jt • 

The other Piece of remarkable Art mtfCWe:a* 
Doiic th* Pxodu&ioa of tbcir 'YiuuiBi is their Oi* 
|i(^7aadNeauidi iii nrpofir i ng rKrir gggtj a aj 
in their Nidification. 

As to the firft of which, wc may obferve that 
great Ciiriodty) snd nice Order is generaUy okr 
ferv'd by them in this Matter. You ItuiJ alway* 

•fee their Eggs laid carcfulh" and commodioufljr 
Up {p). When upon the Leaves of Vegeublfis, 
or other Mateiial on Land, always glu'd iiiereoB 
vlth Care, with one certain End lowermon, and 
vith handfom juxta-Pofitions (q). Or if in the Wa- 
ters, in neat wid beautiful Rows ofccnttmcs, in that 
fpcraiatick, gelatine Matter, in which they arc rc- 

, policed, i^-tha£ Matter carefully ty'd and faft- 
ncd in th^W^aters, to prevent its Diffipation (r). 



(») See before So** IV. 0*4^.13. i?<w W- . v 

Ip) Some InfeAs lay up their Eggsin C^ifti:^' Jit ip Holes 
of Flcfli, and fuch Places, where it it ■iece^'^,t}v^rVfIiQi)l(| 
[>e aowded together; whidi, 00 qucftio«.'frevj:nis ikejf 
bcini too oiucU dried pp in dry Places, aoj proipAifs tbeif 
tiatcbisg. but, 

iq) As for fucb as are not to be cluHcred up. great Order 
jsul'ed. I havefcen upon the Pofls and Sides ot Windows, 
little round Egg), releinbling fmall Pe^il, which produced 
fraall Jiairy Citerpiilats, that were very nearly und orderly 
laid. And to name no moce, the Whi:e Buiurfiy lays i;s 
neat ^ggi OD the Cabbage Leaves in good Older, always 
gluing orie certain End of the Egg to tbe Leaf. I call (bcm 
neat Eggs, beca^fc 'f wc view them in a MLcrofcope, we 
fliall fiad them very curioufly farrowed, and hiaaiomeiy 
made and adorned. .11' I -^ i 

(r) By Reafon It ;wou1d be endlels to fpegify 'tn^^uit^^ 
Generation of Ipfet^ts in The Water, 1 Iball iherefere-^ecf lifc 
it js kittle obferved} tai^e Pliay's Inttancc oi iJap'^O/tft, a. 
mean and contemned Animal, but a ao^ablc InVi^ce-of 
Nicure's Work, as Ut iauiv. 



or if roade to 6oac, fo carefully fpread and poU 
fed, as to fwim about with allpofliblc Aitifice. 

And as to their other Faculty, that of Nidifica- 
tion, w,bethcr it be cscrted by boring the Earth 



\ 



The firft Thing confiderablc in the Geacratioo of this Tn- 
fcft iJ (for tile Size of tbe Atiimil) us Taft Sfa-uro, being 
fwneof them abo'e an Inch long, and half a qnsrtcr Dli- 
meter ; mide to Qo^t ia the Wateis, and tied toivme Stick, 
Stone, or Qiiiei Ht'i Thing in (he Wateis, by a fnall Stenu 
or Stalk, in this ficlatinc, uanfparent Spawn, the Eggs an 
neatly hii; in fome Spawns in a iingle, in fomc in a dou- 
ble fpira} Line, running round from end to cad, is in Fig. 
9f and 10 ; and in fume utntjei&y, as Pig. 8. 

When ihc Eggs are by the Heat of the SiUt and Warraila 
of the Seafon hatched into fmall Maggots, thefe Maggots 
defcend to the bottom, and by means of fome of tlic gela- 
tine Matter of the Spawn (which they take along wiih 
tbem) they fiiclt to Stone;, and other Bodies at the bottom, 
and there make ihemfelses little Cafes or Cells, which they 
creep into, and out of at Pleafure. until they are arrived 
to a more malute Nympha-Siait, and can fwlra about here 
and there, to feck for what Food Ihcy have occaSon: 
at which Time, ihcy are a kind of Red-worms, above half 
an Inch long, as in Fig. ii. 

Thus fat this mean Infefl is a good Inllatice of the di- 
uine Providence towards it. But if we farther cpniider.. 
and compare the three States it undergoes after it is baichc|| 
we itall find yet' greater Signals of the Creator's Managb 
ment, cveti in iheremeanellof Cteatures. ThethrceStat^ 
I mean, are its Kymfiha-i'trinieyliir State, its AureiU, anl 
^jtmre-State, alias different isto Shape and Accoutrements, 
aiifthtlnfca was three different Animals. In its f'friai' 
/■'jUf'-State, It is a Red-Maggot, as I faid, and haih a MouiJf 
and other Parts accommodated to Food: In its Akrtlit' 
Elite it hath so fueh Farts, becaufe jt then fubiiUs wuhom 
Fbodj fnilm Its Munirt, Gwaf-State, it haih a cfutiouswcli- 
■ made Spear, to wound and fuck the Blood of other Ani- 
Vnals. In fls' VirmieuUr-iwc, it hatha long Worm-liic Bo- 
dy, and fomething anxlogpus to Fins or Feathers, ftandifig 
etefl-iiear itit Tail, and running fjulle! with the Body.' by 
meanibf wbifh refifting the Wiilers. it.is co^WciJ to fwim 
shour by Carfljtidns, or flipping jcs BQdy,,. £4ewi>i^, 'isi 
way aria thi?, sj'fn Fig. II, ' 
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or Wood , or building thcmlclvcs Cells [i\ or 
fpirming and weaving ihcmfclvcg Cafes and Wcbj, 
it is all ft wonderful Faculty of thofe poor liidc 
Animals, whether wc confidcr their Parts where- 
with they work, or their Work it fclf. Thus 
thofe who perforate the Earth, Wood, or fuch 
like, they have their Legs, Feet, Mouth, yea, 
and whole Bndy accommodated to that Service § 
iheir Mouth cxaftly formed to gnaw thofe hand- 
fome round Holes , their Feet as well innde to 
fcrntch and bore {/), and their Body handfomc- 
ly turned and fitted to follow. But for fuch as 
build or fpin themfelves NcAs, their Art juftly 
bidsDcBance to the moll ingenious Artill among 
Men, fo rauch as tolerably to copy the nice Geo- 
metrical Combs of fome («), the Earthen Cells 
of others, or the Webs, Nets and Cafes (w) wo- 
ven 



' But in its ^wrf/ta-Slitc , il hith a qilite different Body , 
with 1 Zlah-Hsai (in which the Hc»d, Tharax, »nd Wings 
of the Gm4( ire mclored) a (lender Alvai, and a neat fimny 
Tail, (landing at right Angles with the Bftdy, quite coniraiy 
to yi\M it WAS before; by which meanf. inllead of eafy 
flapping liiie-ways, it fwims by rapid, brifl: Jitks, the quite 
comraty way ; as is in fome mcalutc tcprefciited m Fig. 1 3. 
But when it becomes a Cnat, no finny Tail, no Clob-Kcad, 
hm all is made in the mod accunic manner for Flight vaA 
Motion in the Air, as before it wai for ihe Waters. 

(1) Sire B«* IV. Chaf. 13. mitt (»), (<i). 

to Thus the Mouths and oiher I'arts of the Uhn*mwt»n- 
Waffi in Bou/lV. Cha/i. 13. Neii (e). So the Feci o( the 
Grytleitlpa, ibid. Noit (i). 

i«) Sec Ihc lafl cittd Pbces, Note (a). , , 

{w) Of ijic icxirine An of ihc Sfidtr, and its Part$ fcr** 
ing to thai Purpofe, fee the laft cired Place, Niut{x). 

BclTtles there, CaterftlUn, and divers othtr Infedt, 
emit Threds, or Webs for their Ufe, In this their ttympk»- 
Si4f«. ihey feeutc ihemfelves from falling, and Ici ihcn-J 
ftlves down from ihe Boughs of Tiees, Jnd other biglt 
Haces, with one of llKTe Threads. And in the Cafes they 
ncare. they fccuic thcrardves in their Amtii»-iitist, 

Aa4 
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ven by others. And here that natural Gfue (at) 
which.their Bodies afibrdfbme of them to confo- 
lidare their Work, and combine its Materials to- 
gether, and which in others can be darted out at 
Pleafure, and fpun and woven by them into filk- 
cn Balls {y) or Webs. I fay, this fo peculiar, fo 

ierviceable 



' And not only the OflP^fpfirig of the PinUnd-Trih , bttt 
there are* fome of the lohneumon-Fly Kind alfe, endowed 
with this testtrine Art. -Of thefe I have met with . two 
Sorts; ofie that fpua a Milk-white, long, rpund » filken 
Webi as' big as the top of ones Fingers, not hollow within, 
is'iiaany are, but filled throughout with Silk. Thefe are 
woven round Bents, Stalks of Ribwort, o'c. in Meadows. 
The other is a lump of many yellow, filken Cafes, flicking 
confufedly together on Pofts, under Cole-worts, err. Thefe 
Webs contain in them » fmall » whitilh Maggots ; which 
turn to a fmall, black, Ichmumon'Tlj^ with long, capillary 
iAntennd i Tan>couloured Legs; long Wings reaching be- 
yond their Body, with a black Spot near the middle ; the Al- 
*vus^ like an Heart; and in fome, a fmall fetaceous Tail. 
Some of thefe Flies were of a (hining, beautiful green Co- 
lour. I could not perceive any Difference, at iealt, not 
fpecifical, between the Fhes coming from thofe two Pro- 
dudions» 

. (x) I have often admired how Wdfps^ Hornets^ IchmU" 
mon^Wajfs^ and other Infeds that gather dry Materials for 
building their Neils, have found a proper matter to, cement 
itnd glue their Combs, and line their Cells ; which we find 
always fufHciently context and firm. But in all Probability, 
this ufeful Material is in their own Bodies ; as 'tis in the 
Tf»#tf 'Uifiivora, the Cadew Worm^ and divers others. Gotdart 
obferves of his Eruc4f Num. xx. 6. that fed upon Sslhw- 
ZeaviSf that it made its Cell of the comminuted Leaves, 
glued tog^'ther with its own Spittle, h£c ptUiiens aut arenj 
infiar comtntnuit^ ae pituitofa quodam fui corporis fticc» it^ 
maceravit, ut inde nccomtnadatum fubiundit muAthni inftdnti 
l$cum- fihi exftruxeru. ,'Dem/47iciila h£e k commtmi S^iicufn 
lign^ nihil difsrre videbatur^ »ifi quod longe ejfct durhr, adto 
ut cultro 'UiK difrumfi poJJ'et, 

(y) An ihgtnious GtntUivcman of my Acqueuntanct^ Wifi 
to a le^niid Pl^yficUn^ taking much Pleafure to keep SUk* 
Wormsi iad oH€9 t/je Curiofity to draw out ont of ih% ^^^ioX, 

C C Ca-t%> 
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fcrviccable a Material, togetber wiih the curious 
Scnifirure of all Parts minillring to this textrine 
Power, as mean a Bufinefs as it may feem, is fuch 
as may jullly be accounted among the noble D&- 
figus and Works of the infinite Creator and Con* 
fervator of the World. 

In the lad Place, there is another prodigious 
Faculty, Art, Cunning, or what fhall I call it? 
that others of thofe little Animals have, to make 
even Nature it felf ferviceable to their Purpofe^ 
and that is the making the Vegetation and Growth 
of Trees and Plants, the very Means of the build- 
ki^of their Uttlc Nells and Cells (z) i fuch as are 

the 



Cafis^ which thi Silk-Wdrm fpms ""'^ into M th€ Sitkim Wif 
k WMt mdd$ mf of^ which^ to tht gnat Wondir as well of hor 
Hufiimd^ as her folf^ — — • appoared to bo^ hy pnajstre ^ m 
iroat deal above 300 Yards ^ and yet weighed hut two Grains 
and an half, Boyl Subtil, of Effluv. ch. 2. 

(jc) Since my penning this, 1 have met with the moft fa- 
gacious Malpighi's Account of Galls^ &c. and find his De- 
fcriptions to be exceedingly accurate and true, having tra- 
ced my felf many of the Productions he hath mentioned. 
But 1 find Italy and Sicily (his Book do Galln being publi(h« 
cd long after he was made Profeflbr of Meffma) more lux- 
uriant in fuch Produ(f^ions than England^ at lead, than the 
i'arts about upminfter (where I live) arc. For many, if not 
moft of thofe about us, arc taken Notice of by him, and 
fcvcra^ others befidcs that 1 never met with ; although I 
have for many Years as critically obferved all the Excres- 
cences, and other morbid Tumors of Vegetables, as is al- 
moft polHble, and do believe that few of them have efcap- 
€tl roe. 

As to tbe Method how thofe Galls and Balls are produc- 
ed, the moft fimple, and confequently the moft eafy to be 
accounted for, is that in the Gems of Oak, which may he 
.C2\\t^ Squamous- Oak-Cones^ Capitula fquawata, in Malfighi: 
Whofe Dcfcnpition not exactly anfwering our Englsjh-Cotoos 
ki divers Refpe^, I (hall therefore pafs his by, and thcw 
only what I have obferved my felf concerning them. 

Z' • Tficfc 
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the Galls and Ballsfound on the Leaves and Branch- 
es of divers Vegetables, fuch as the Oak, the Wil- 
low (Of)), the Briai, and fomc others. 

Now 



There Cants are, in outward Appearance, perfefliy like 
the Gems, only vaftly bigger; mid indeed ihey are no othcc 
ihin the Gems, cncreafed in Bigncfs, which naturally ought 
to be pufhcd out in Luigth : The Caufc of which Obliiuc- 
tion of ihe Vegetation is lUis : Into the very Heart of (be 
young lender Gem or Bud (which begins lo be turgid in 
^unt, and to fhooi towards the latter end of that Month, 
or beginning of (be next; into this, 1 fay) the Parent-ln- 
icA thiuHs one or mote Eggs, and not perhaps wiihaut 
fomc venemous Ichor therewith. This H^g loon becomes 
a Maggot, which eats it felf a little Cell in the very Heart 
or Pith of the Gem, which is the Rudiment of the Branch. 
together with its Leaves and Fioit, as Ihall be hereafter 
ihewn. The Qraoch being thus wholly delltoyed. oraileaft 
its Vegetation being oblUutfted, the Sap that W3s to Dounlli 
it, is diverted to the remaining Parts of the Bud. which 
ore only the fc^ily Teguments; which by ihefe Means grow 
large and SouriUifng, and become a Covering la the InfeA- 
Cafe, as before they were to the tender Branch and its Ap- 
pendage. 

The Cafi lying within this Cone, is at fitft but fmal!, as 
the Maggot included in it is, but by degrees, as the Maggot 
increareth. To it grows bigger, to about ihe Size of a Large 
white Peafe, long and round, refemblmg the Shape of a 
fmall Acotn. 

The inJiliiX fclf, is (according to the modern Infcaolo- 
gers) of the Jehnntmen-Fly Kind; with four Membranace- 
ous Wings, reaching a little beyond the Body, attinilaicd 
Hottts, a large Thorax, bigger than the Belly ; the Bdly ftiort 
and conical ; much like the Heart of Animals : The Ltgi 
partly whitifli, partly black, The Ltniih of the Body from 
Head to Tail, about frof an Inch; its Ctlmr, a very beau- 
tiful fhintng Green, in fome tending to a datk Copper-Co- 
lour. I'igures both of the Cones, Cafes, and lnfe«!. may 
be fcen among Malfi^hi's Cuts of Gills, Tab. 13. and Tab. 
10. Fig. 71. which Fig. 71. cxhibtis well enough fotneothert 
of the Otll-lnjttt!, but its Thorax is fomcwhat too Hiocl for 
ours. 

(d«) Not duly the Willow, and Tome other Trees, but. 
f lantt *Ko, as Xtittlit, Greund-lvj, Be*;. \>»c C«S.«^ V>'^*'* 
C t 1. "^"^ 
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Now this is fo peculiar an Artifice, and fo far 
euc of the Reach of any mortal Underftanding, 
Wit, or Power, that if we confider the Matter, 
with fome of its Circumftances, we muft needs 
perceive manifeft Dcfign, and that there is the 
Concurrence of fome great and wife Being, that 
hath, from the Beginning, taken Care ot, and 
provided for the Animates Good ; For which Rea- 
fon, as mean as the Inllance may feem, I might be 
fcxcufed, if 1 fliould enlarge upon its Paniculars. 
But two or three Hints fliall fuffice. 

In the firil Place, 'tis certain that the Forma- 
tion of thofe Cafes and Balls quite exceeds the 
Cunning of the Animal it fclf % but it is the A61 
partly of the Vegetable , and partly of fome 
Virulcncy (or what (hall I call it?) in the Juyce^ 
or Egg, or both, repofited on the Vegetable 
by the Parent Animal {hb). And as this Viru- 
lency is various , according to the Difference 

of 



ced on their Leaves, by the Injcdion of the Eggs of an 
Ichneumon- 1 1^. I have obfervcd ihule Cafes always to grow 
in, or adjoining to fome Rib of the Leaf, and their Pro- 
dudion 1 conceive to be thus, v'tz.. The Parcnt-Infcd, with 
its ftiff fetaceous Tail, tcrcbrates the Rib ot the Leaf, whea 
tender, and makes Way for its Lgg into the very Pith or 
Heart thereof, and probably lays in therev^^itb, fome proper 
Juice of its Body, to pervert the regular Vegetation of it. 
From this Wound arifes a fmall ExcrGfccnce, which (when the 
Egg is hatched into a Maggot) grows bigger and bigger, as 
the Maggot increafcs, fweUing on each Side the Leaf between 
the two Membranes, and extending it fclf into the parenchy- 
Dious Part thereof, until it is grown as big as two Grains of 
Wheat. In this Cafe lies a fmall, white, rough Maggot, 
which turns to an Aurelia, and afterwards to a very beau- 
tiful green, fmall Ichneumon-Vly, 

{hi) What I fufpeded my iclf, I find confirmed by Mai- 
pi^hif who in his cxadt and true Defcription of the Fiy brtd 
in the Oaken Galls, failh, Son fat fti'it naturA tarn miro arti- 
ficio Terebram feu L'tmam condidtjje; fed infllHo vulnere^ lel 
e,\ciuto fcram'tnt iw/M»rlertJi*m ^v:\nde lic^tionm intra Jerebram 
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of its Animal, fo is the Form and Texture of 
the Cafes and Balls excited thereby ; feme be- 
ing hard Shells {cc)^ fome tender Balls {dd) ^ 

fome 



condldh : quare fra6la per tranfverfam mufcarum terebrdfrt- 
quentijjime, vivente animali, guttA aliquot diaphani humoris 
tffitiunt. And a little after, he confirms, by ocular Obferva- 
tion, what he imagin'd before, viz. Semel prope Junii fintm 
vidi Mufcam^ qualem fftperiUs delineavi^ infidentem qutrcin^ 
gemm£, adhuc germlnanti ; hArebat etentm foiiolo ftabtli ab n- 
pice hiantis gemmA erumpentf ; v convulfo in arctim corpor$^ 
terebram evaginabatt ipjamque tenfam immittebat ; CT* tume- 
fadlo ventre circa terebrA radicem tumorem excitabat, qttem 
interpolatis victbus remittebat. In folio igitur^ avulfd Mufcd, 
minima CT* diaphana referii ejeSla ova, fimiliima iisy quA ad-* 
ht4c in tubis fupererant, Non licuit iterum idem adwirari fpec" 
taculum, &c. 

Somewhat like this, which Malpighi faw, I had the good 
Fortune to fee my felf once fome Years ago: And that was, 
the beautiful, fliining Oak-Ball Ichneumon ftrike its Terebram-' 
to an Oak- Apple divers Times, no doubt to lay its Eggs 
therein. And hence I apprehend we fee many Vermicules 
towards the Outfide of many of the Oak-Applcsy which I 
guefs were not what the Primitive Infeds laid up in the 
Gem, from which the Oak-Apple had its Rife, but fome 
other fupervenient, additional Infers, laid in after the Ap- 
ple vas grown, and whilft it was tender and foft. 

{cc) The Aleppo-Galls, wherewith we make Ink, may be 
reckoned of this Number, being hatd, and no other than 
Cafes of Infe(fts which are bred in them ; who when come 
to Maturity, gnaw their Way out of them ; which is the 
Caufe of thofe little Holes obfervable in them. Of the In- 
fers bred in them, fee Philof, TranfaH. N®. 245. Of this Num- 
bed aUV are tbofe little fmooth Cafes, as big as large Pcpper- 
Corns, growing dofe to the Ribs under Oaken-Leaves, glo- 
bbus, but flattift; at firft touched with a bluftiing red, after- , 
wards growing brown ; hollow within, and an hard thin 
Shell without. In this lieth commonly a rough, white Mag- 
got, which becomes a little long winged, black Ithneumon- 
Fly, that eats a httle Hole in the Side of the Gall, and fo 
gets out. 

(dd) For a Sample of the tender Balls, I fhall choofe the 
slobpus Bali, as round, and fome as big as fmall Musket- 
Bullets, growing dofe to the Ribs ^ utAtx 07i5«.t.\!L\jw^^^ 
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fomc fcaly (#*), fomc fmooth (//), fomc Hai* 
ry ( ^ ) , fomc Long , fomc Round , fomc Co- 
nical, 



of a grccnifli yellowifh Colour, with a blufh of red; thcfr 
Skin fmoothi with frequent Kifings therein. Inwardly they 
are very foft and fpongy ; and in the very Center is a Cafe 
with a white Maggot therein, which becomes an Ichmumon^ 
Fly^ not much unlike the lalt. As to this Gall, there is one 
Thing I have obferved fomewhat peculiar, and I may fay 
providential, and that is, that the Fly lies all the Winter in 
thefe Balis in its Infantile-State, and comes not to its Matu- 
rity till the following Spring. In the Autumn, and Winter, 
thefe Balls fall down with their Leaves to the Ground, and 
the InfeA inclofed in them is there fenced againft the Win- 
ter Frofls, partly by other Leaves falUng pretty thick upon 
them, and efpeciauy by the thick, parenchymous, fpongy 
Walls, afforded by the Galls themfelves. 

Another Sample (hall he the large Odk-Balls, called Oak- 
-^fp^ft growing in the Place of the Buds, whofe Generati- 
on, Vegetation and Figure, may be feen in Malfig, d$ GaU 
lisf p. 24. and Tab. 10. Fig. 33,crc. Out of thefe Galls, he 
faith various Species of Flies come, but he names only two, 
and they are the only two I ever faw come out of them : 
Frequenter (faith he) fuhnigr£ funt mufcA brev't munhd tere- 
hrJi. Inter has aliquA obfervantur a/4re£, levi vlridis tinHurA 
fuffuf£, oblonga pollentcs terebra, Thefe two differently co- 
loured Flies, I take to be no other than Male and Female 
of the fame Species. I have not obferved Tails (which are 
iheir TerebrA) in all, as Malp'tghi feems to intimate : Per- 
haps they were hid in their ThecA^ and 1 could not difcover 
them : But I rather think there were none, and that thofc 
were the Males : But in others, I have obferved long, re- 
curvous Tails, longer than their whole Bodies. And thefe 
I take to be the Females. And in the Oak-Apples them- 
ielves, I have feen the AurilU, fome with, fome without 
Tails. And I muftconfefs, 'twas not without Admiration as 
well as Pleafure, that I have feen with what exad Neatnefs 
and Artifice, the Tail hath been wrapt about the Aurelia^ 
whereby it is fecured from either annoying the Infed, or 
being hurt it felf. 

{ee) See before Note (jc). 

Iff) As in the preceding Note. 

(gg) Of the rough or hairy Excrelcences, thofe on the 
JBriar, or Dog*Ko[e^ ate a good Inftance. Thefe SpongioU 
villofd, as Mr, R<i;y, Qa\U rwrnolft^ ^^\ix»M.a\V\^Vi^'^\^\V^^m-; 
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nical, t^c. {hb). And in the lalt Place, let us 
add, Thac thofc Species of Infefts are all endow- 
ed with peculiar and cxaftly made Parts for thit 



«e thus accounted for by the laircr; Ex eapiops reliSis ovis 
iia lurbatm tffiutm [Rubi] fuccu:, hi ftrumsft fiant ttmplu- 
ra mbercuU fimul canfuii cmgifla, ijut uirtcHlBrum ftrhtiu, 
C /imrHm implieatieTit comixta, rtunofat propa^ints ftrmi- 
nani, it* ut mmima quaji fyltia appareat. ^tliitt prapaga 
ramoi, hint iititt tiilhf»t tdif. Hinc mde piWfariitr trma- 
punt, Sfc. 

Thefe B*!ls are a ftfc Repofitory to the Infea ill the 
Winter in its Vermkitlar-Srste. For the Eggs laid up, and 
hatdied the Summer before, do not come to mature Infefla 
until the Spring following, as Mr. Ray righily obfarves ia 
Car. Cam Ah. 

As to the ittfeHs themfelves, they are manifeflly Uhitu- 
mon-Fliii, having four Wirtgs, their ^/trin thick and large to- 
wards the Tail ; and tapering ap till it is fmall and flender at 
its (etting on to the TharnK. But the Alvi ot Bctlks arc not 
alike in all, ihough coloured alike. In fame ihey ate as is 
now defcribrd, and bnger, without TtTtbrti, or Tails; ia 
fomc (horter wiih Tails: And in fomc yet (hotter, and thick, 
like the Belly of the Anc, or the Heart of Animals, a \n 
Cliofe before, iJatt (c). But for a farther Defctiption of 
them, I fliall ri:iej to Mt. Ray, Cat. Plant, lirca Qontali.Ma- 
der Rofafytvefi. 

{hh) It being an Inftancc fomewhat ont of the Way, I 
fiiall pitch upon it tor an Eumpla here, vit. The jB«iy 
Swrltivgs in the Body, and the Branches of the SUckberry- 
Bujh • of which ilaipi^hi hath gi»en us two good Cuts in 
Tab, 17. Fig. 61. The Caufe of thefe is manifeflly from 
the Eggs of infers laid in (whilil the Shoot is young and 
tender) as far as the Pith, and in fume I'laces not fo deep; 
Which for the Reafons bSfbTc-mentioncd, makesthe young 
Shoots tumify, and gtoW knotty and gouty. 

The Infed that comes from hence is of ihe formerTtibc, 
i fmall, (hining blank Ichmiumen-Fly, about a tenth of an 
Inch long; wiili jointed, red, capillary Horns, four long 
Wings, reaching beyond the Body, alargcTAuMa:, ted Legs. 
and a (hort, heart-like Belly. They hc^ like Fleas, The 
Miles are lefs than the Females ; ate very venercous, cndc^- 
rouring a Cett in the very Box in which they ate batch'd ; 
getting up on the Females, and tickhng and thumping them 
Vrith ihcir Btccches and Horns, to «cw.t\'Q.c'!a\aN«vw^. 



^ ■ The'Ctn^bt/hn. ' BobkVni.' 

Service, to bore and pierce tlie Vegcnible, and to 
reach and injcft ihcir Eggs aod Juice into, the tei^- 
' l^rcs iwrcof. 






The Conclusion. 



N D Aow thefe Thiags betoe ferioufly confl-: 
L dered, vrbtx lefs can bic coocludcd, than tb^t 
^treis mj^'ifeit peliga'a4.d]3<Wcs4 in tliis Cale, 
mthAt cberemuftoeedt'be fome irife AiTift,-foide 
careful,- pnideat CopTervator, chat ftomthie.Tqy 
BeeioiHri^of the Ex^ftcnce of thii Svcfki of Aiii^ 
ouik, ha,ca witbgtvacDcxurity and Forccaft, pro^ 
Tided for us Prefenration and Good? For what 
die could coacrirc and iqake fuch t Set of^cuTious 
Part*,' exadly' fitted up for that fpccial Purpofc ; 
And withal implant in the Body fuch peculiar Im- 
pregnations, as ihotild have fuch a ftrange uncouth 
Power on a quite different Rank of Creatures? 
And U(Hy, what fliould make the Infe£l: aware of 
this its ftrange Faculty and Power, and teach it fo 
cunningly and dexcroufly to employ it for its owq 
^tvice and Good ? 




^Q^^ 
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0/ R E p T 1 L K s, and the Inhahitants of 

r^e Waters. 

CHAP. X. 

Of Reptiles, 

AVING difpatch'd the mfcfl Tribe, 
there is but one Genus of the Land- 
Animals remaining to be I'urvejii'd i and 

that is, that cf Reptiles (a). Which I 

fhall difpacch in a little Coropafs, by Rcafon I have 
ibmewhat amply treated of others, and many of 

the 







^a) Notwfihftjnding I b»ve before, in Biok IV, Chap. ii. 
Jfw»(/il, Ttkeationceaf th? Earl li-lVorm ; yet il being * good 
jEximple of llie Creitor's wtfc aod curious Workmanrtiip, in 
even this meaiieil Branch of ihe Cication, 1 Qiall fupetadd*. 
" i'arthet Remarks ttoip Dts. Wiiin aTvAT-iCoa. ^■ivOa.wWA:", 
<l/ric»ntrrffins, luit vil« (7 torn tint ttlttt V>ft\ietii«> Ori»- 



^ 
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the Things may be apply'd here. But ihere arc 
fomc Things in which this Tribe is fomcwhac Ga- 
OMlitf* wbich 1 fltwlt ibeic^Bvc ukc NtkUce of famfw 
Ij in AisPUcc. One is ihcff Morion, which ] 
Itanrc in another Place (b) ufceil Nniice oi-' ro ba 
liDC left curious, than it i? different from that of 
(iJier AniniaU, whcchcr wc con&der rbe Mannci 
cjr ic, as vcrmicuW, or finuous (c), or like cfau of 



Mj vittlM. ntcnaa & »Ue liifetrM, er xntmtra dtvint atlifitio 
admirabUitir fa,brtf»8» fort'uitr ; tariui cerp»m ttmfagtt muf- 
euUrum anniilttnatu taitaa tfi, gmritm jibrt trbunUrei t»n- 
tf»Cl* quemqiu AmnJum, prim amjtlum, c/ diUmm, dafftfi^t 
eNm C7 iMptnm rtdditnt. [This Murdc in Eirth- Worms, 
I'find is rpiral, u in a good McaTurc is their Moiion like- 
wife ; fa thai ty thit titans ihty can, (likt tht Worm of a» 
A»iri,) tht bitltr btrt ihtir P.ifagf mte tht Earth. Their 
rtpiilt M«tm alfe, mfj bi txflain'd iy a Wir§ wttini on a C>- 
liniti;-tvbuAwhinpfif'dtf, andantEadixiandtdaadbtldfi^, 
wilt hriag lie oihet nearir it. St the Earth-iVurm, having 
fiiot eit, or txitnded its Body, (which i> with a tVrtatbhg^ if 
taint hold by ihtft fmall Ttit it hath, and fo caniraHs tbi 
hindtr Pan ef its Body. Thus tht curious and loaned Dr. 
Tyfan, Phil. Tranf. No, 147.] ttartt frtinde cuv feriie cof 
ptrii fitperior elengata, v txpurricta, ad fpaiutm alteriut tx- 
tend'unr, ibidcrnqnt plana a0gitur, ad ipfuin ijuaji ai terttrittit 
partie carporit iitjirisr rtlaxaia, v abbrcviaia fat'iie perirabitmr, 
ftdunculi firii /juadraplici, per tolam langitudinrm Ijuniriti 
H^pantminn hii ifnafi loiidem uacii, parttm mada hant, m»- 
£1 i/lam, piano affigit, dumalitram txptrrigit, aai pcft ft Jit- 
tit. Supra orii hiatum, Pmbofcidt, qui ttrram ferforM <3f 
lUvar, danatur. And then he ^oes on with the other Partj 
that fall under View, the Brain, the Gallti, the B<art, the 
fptrmatiek VajfiU, the Siomaths and Inttjiiner, the Porammia 
on the Top ot the Baek, adjoyning to ench Ring, fnpply- 
iDg the Place of Lungs, and other Parts. Wiilii ds ^nim, 
Xmr. P. t. c 3. 

(i) In Book IV. Chap. 8. 

(c) There is a greir Deal of geometitcal Neitnels auA I 
Nieetf, in the linuous Motion of Snakes, and other £er> ' 
pents. For the aililling in which AAion, the annular Scales 
flodcr their Body are very remarltabic, lying crofs the Belly, 
contrary to what ihote in t,b« fiiA, w4 wft at the Body do ; 
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the Snail ((fl, or the Caterpillar («J, ©r the Multi- 
pedous 



alfc 31 the Edges of the furcm/jft Scales lye over the Edges 
of their following Sc»Ies, Ciura HtatI to Tail; lo iliolc Ed- 
ges run out a little beyond, or over their foliovving Scales ; 
lo is that when each Scale is drdwn &*ck, or fer a httie o}^ 
right by its MufcJe, the outer Edge ibcreof, (or Foot it may 
be calf J,) is rais'd alfo a little from the Body, to lay bold 
on the Earih, and To protuolc and facilitate the Serpent's 
Motion. This is what may be calily feen in the Slough, or 
Belly of the berpent-kind. But there is anoiher admirable 
Piece of.Mechanifm, that my Antipathy to ihtifc Animab 
hath ptevented my prying into ; and that is, that e»ery 
Scale hath a diftinfl Murde, one End of which is tack'd lo 
the Middle of its Scale; the other, to the upper Edge of ib 
following Scale. This Dr. Tj/cn found in the Kanh-SinAi, 
and I'doubt not is m the whole Tnbe- 

{d) The wife Author of Naiute, having deny'd Feet and 
Claws to enable Snails to creep and climb, haih made them 
amends in a Way more comiuodious for their State of Life, 
by the broad Skin along each Side of the Relly, and the un^ 
dulating Motion obfetvable there. By this latter 'tis they 
creep; by the former, affiiled with the glutinous Shme emit- 
ted from the Snail's Body, they adhere firmly and fecurefy 
to all Kinds of Superficies, partly by the Tenacity of their 
Slirae, and partly by the Prcflute ol the Atmorphere, Con- 
cetning this Part, (which he calls the Snail's Tiei,) and ibeir 
Undulation, See Dr. Lijlcr'i Extrc'ti. Anat. i. %. i. and 37. 

if) The motive Parts, and Motion of Caterpillars, are 
iifeful, not only to their Progrcflion and Conveyance from 
Place to Place; but alfo to their more ceitain, *afy and 
commodious gathering of Food. For ba.ving Feet before 
and behirdt they are not only enabled to go by a kind of 
Steps made by their fore and hind Parts ; but alfo lo chmb 
up Vegetables, and lo reach from their Boughs and Stalks 
for Food at a DiiTance ; for which Services, their Feer are 
very nicely made hoib before and behind. Behind, ihey 
have broad Palms for Itickiog too, and thefc bcfct almoB 
round with fmaii fiiarp Nails, to hold and grafp whsl they 
ate upon ; Before, their Peet are Iharp and hook'd, to 
draw Leaves, C7c. lo them, and to hold the fore-part of the 
Body, whilff the hinder-paru are brought up thereto. But 
nothing is more remarkable in ihcfc Reptiles, th.in that there 
Parts and Motion are onlytemporary, and incOitt^^vW.'^*- 
d^pted only to ihsir prcfcnt Kjmtlffl-iimic. '«\i««.v^ "vtv *^'^\i- 
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**eddfa (J^ or aity clthtr Way, or the Parts mbA- 
ilriii|;:to it, particularly the Spine (;), and the 
- Muioes co-Dpera;ciog with the Spine, in fmcji^i^ 
^have Bone, and the annutar and other MtiK:le8,**^in 
Ibfih^'as have none, 9U Incoinparably made for 
.thole cqrious, and I may fiy, gcomiKrical. Wind- 
^ jh{gi did Turnings, Undtrfadoos, ^wi4 aU the vit* 

■ ■■ ^ • 
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jfitrdtnt'Siiifg^ they Jiave ndtbqi^ Feet ilbr Motion, onhr'a 
.Idtde ip'tbeir hinwr* parts: Aad in their MMmri-StMti, miy 
.buie tbe Pirti .tod Motion of t fljiAg InTed, msde Jbr 
HiUit. . / • 

< {/^ X^ V s wonderful pretty Mediviif|9» oKer?abIe in the 
going, of M^lf*^d$i^ SI the ^nlf, Se»Ufi9drdt &c that on 
Mpb. Side the Body, mry Leg hath iti Motton; one tery 
f^nlarly folio winjg the other from one fiadlif the Beily to 
tbe other in a, Way not eafy to be.defcrib'd'ia Wor^r ib 
^at, their Liegi in going, make a. kind ff lUidatioii, an^ 
|(if Q ^.,Body a fwifttr Progreflion thin one^^^did imagine 
it fiioQld have, where fo many Feet are to take fo. many 
ihort Steps. 

(l) Vtrtibrarum Afofhyfes bnvtores funt^ pfdcipt^ jnxta ea^ 
fut^ cuJHS profterea jUxus in avtrfum^ o* lattrSy facilh Vipg^ 
,ris eft : [ecus Leonibus, Scc^^'^IncumBst his Offtbus ingens Muf- 
tutor urn tninutorum frdfidium, turn fpinas tendinum exilium 
magna apparatu diducentium^ turn vertebras p§tiffimum in di- 
verfa fietlentiumy atque erigentium, Adeoqui illam corporis 
tniram agilitatem^ non tantUm (ut Ariftot,) ^ri dOttrnfurMi j^ 
X^^i^^^Mi; oi rToyJi/Aoi quoniam faciUs ad fiexum, c* carsilap" 
neas produxit vertebras, fed quia etiatn tnuUiplicui mctm loca^ 
lis inftrutnenta mufculos fabrefecit provida rermm Parens JV«- 
tura^ confecuta fuit. Blaf. Anat. Anim. F. i. c. 39. de Vi- 
pera e Vcflingio. ' '•'■ 

That which is moft remarkable in the V ertebrse [of the lt«f- 
tie-Snake^ belides the other curious Arttcaiationt,] ' isy thkt 
the round Ball in the lower Part of thp upper Vertebra, ehtets 
a. Spcket of the upper Patt of the lowir Vertebra, Uke ax 'the 
Head of the Os Femoris doth r^e Acetabulum ofthefOsit-^ 
chii; by which Contrivance , as alfd tki Artiiulati&n tvitb ^Ag 
another y they have that free Motion* of winding thi^ Badks ^ 
4iny Way. Dr. Tyfon^ Anat. of the R£ttlo*Snaki hi Pttt. 
Tranf N©. 144. What ii here Qbferv*d'of tbc-rrrY«^r« Oi 
i)xi%. Snake f is common to this whole Gontts of Reptiles. 

/ ■ ■ . . ■ ■ ■ 
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rious Motions to be mec with in the reptile 

Kind. ... * 

Another Thing that will dcferve our Notice, is, 
the Poyfon (i&) that many of this Tribe are ftock*d 
with. Which I the rather mention, becaufe Tonic 
make it an Objection againft the divine Super- 
intendence and Providence, as being a Thing Co 
far from ufeful, (they think,) that 'tis rather miP- 
chievous and deftraftive of God's Creatures. But 
the Anfvver is eafy, viz. That as to Man, thofe 
Creatures are not without their great. Ufes, par- 
ticularly in the Cure of (i) fome of the molt fiub- 

bom 



{h) M7 ingenious and leamed Friend, Dr. Mead, exa* 
mined with his Microfcope, the Texture of a yifers PoyfiUf 
and found therein at firft only a Parcel affmall Salts nimbly 
floating in thi Liquor ; but in a Jhort Time the Appearance 
WM changd, and thefe faline Particles were fltot out, into Cry^ 
ftalsf of an incredible Tenuity and Sharpnefsy with fomething 
like Knots here and there^ from which they feem'd to proceed ; 
fo that the whole Texture did in a. Manner reprefent a Spi" 
ders- Web, though infinitely finer. Mead of Poyfons, p. 9. 

As to the Nature and Operation of this Poyfon, fee the 
fame ingenious Author's Hypothefis, in his following Pages. 

This Peyfon of the Viper, lieth in a Bag in the Gums, at 
the Upper-end of the Teeth. It is feparated from the Blood 
by a conglomerated Gland, lying in the anterior lateral Fart 
of the Os Sincipitis; juft behind the Orbit of the Eye: From 
which Gland lieth a D\x&, that conveys the Poyfon to the 
JBags at the Teeth. • 

The Teeth are tubulated, for the Conveyance, or Emif- 
lion of the Poyfon into the Wound, the Teeth make ; but 
their Hollownefs doth not reach to the Apex, or Top of the 
Tooth, (that being folid and (harp, the better to pierce ;) 
but it ends in a long flit below the Point, out of which the 
Poyfon is emitted. Thefe Perforations of the Teeth, Ga- 
ien faith, the Mountebanks us*d to flop with ibme kind of 
Parte, before they fuffer'd the Vipers to bite them before 
their Spedaiors. Cuts of thefe Pans, crc. mny be fecn in 
the lail cited Book of Dr. Mead, Alfo Dr. Tyja/s Anat. of 
the Rattle-Snake, in Philof, Tranfa^. N®. 144/ 

(i) That Vipers have their great Ufes in Fhylick, is man'- 
feft from their bearing a great Share \w ^*ivi\<i ci^v o\i.\V^^ 







bon I^Hbfo) Jbowfever^ if 4liey wore lioi^ tfaew 
irould be no Injuftice for God to make a Sec •^ 
ftKrh mxioui CreaJtufes, at RoA tad SoMiMel, td 
cMente tiic divine ChaftifeiBeiits «Mii totoiuiU 

: I M ■• ^ • ^ • -I 

Bhtttotefi; ftch ts rb^Mm' dit^i^^midl^mL #diet«; <i» 
ii'ike.Giiie<)f theiEtoikBiffi^f^ anidtharrittilteyftfiMioa 

Biit4herc if fo fioffdar i^Ofe xgi^tbe .ctmoiu jQtj' ''' 
ni:oi "Worm, related bornKi^cffr, tktt mU dh^ 
RtillerWMiMr. Mfeart&tfVil)iq|ttyf'»4j^r*biii3!|gkt 

(V^ Ls QrotU diUi S$rfi) dmorum ^m^M^-l^tlf^J^SMAfif 
«« quwm htuns qutdamt pr9»t^t$. v$ris, mvtr^ 

#rmi» Mhfv tai fudmntm nfiimih S#>]^»«ijii«'MMW 
>#Mf» Mf^iif mfirmi in^Ucamtmrn^ fu^ idiliiiif «r$ki MMeror* 
/I0/^ virmnHBtpa hutmre frivart dicummri n^'^tf mH ' kit 
fir aliqucd tempus midicdfmmtOf tandem ptrfwCU fM^tnii MJk^ 
tuantur. This Cave K'trcher vifited himfelf, fooii4[.itwarai; 
and every Way agreeable to the Defcription heliad of, ic^ 
he faw their Holes, heard a munnuring hiffin^ iMoifc 'la 
them ; but although he miffed feemg the Serpents (it- being 
not the Seafon of their creeping out) yet he faw great Num- 
bers of their ^xhvm, ot Shu^hs, and an Ehn growing hartf 'by 
laden with them. 

The Difcofery of this Cave, was by th« Cnreot% tU^ 
going frdtn Rome to fome Baths near this I4ace;'^^irha'W 
fing his Way , and being benighted , happentd upOii this 
Cave ; smd finding it very warm, pulfd off his CigAtbs^ itA 
being weary and fkepy* had the good Fertaae' notila^fcdl 
the Serpents about him, till they had wrought bi« C^vtJ-tDf. 
MuftHtn Worm, L. 3. c. 9. - -^ = ^'*^ ^^^^ 

The before-commendedr-Br: A^eiiil!. - thinks ^u^PfiyikUlM 
d^al too cautieuily and fparingly> in their frefctibitt|^ 
fmall Qnantities of the Viper's FleOi.fsr^. in ^^t^BtiphM^ 
and ilubborn Leprefies : But he recomttiendetbMIKer *"' 
ly or Broth of Vipers; or^ as the aneiea^lcralihe^' 
boil Vipers, and eat them like Fifli; oi^ ar Ifaiff tl^^iUt- 
Wine, in which they have been long infufed. Vid. Mesd, 
uij, fupf. p. 34. 
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and Cnful Men. And 1 am apt to think that ihc 
Nations which •know not God, are the moft an* 
noy'd with thofe noxious Reptiles, and other per- 
nicious Creatures. As to the Animals themfeJves, 
their Poyfon is no doubt of fome great and efpe- 
cial V(t to ihcmfclves, ferving to the more eaiy 
Conqueft, and fure Capture of their Prey, whi(*l 
might ocheiwife be too refty and (Irong, and if 
once efcap'd, would hardly be pgain rccover'd, bjr 
Reafon of their fwifter Motion, and the Help of 
their Legs j befides all which, this their PoyroO 
may be probably of very great Ufe to the Dige- 
ftion of their Food. 

Ai.d as to the innocuous Part of the Reptile- 
Kind, they as well defervc our Notice for their 
Harmlcfnefs, as the others did for their Poyfon. 
For as thofe arc endow'd with Poyfon, becauft 
they arc predaceous j To thefc need it not, becauft 
their Food is near at hand, and may be obtain'd 
without Strife and Conieft, the next Earth (*} 
affording Food to fuch as can terebrate, and make 
- TWay into it by their Vermicular Faculty > and the 
xt Vegetable being Food to othersihat cancUtab 
d reach (/}, qi but crawl to it. 



L(i) ThatCarfi'-wcrwjIiveuponEartb, is m an i fell from the 
le curled Heaps of their Dung ejected out of their Holes. But 
■ " f. Twnyifl. No. 191. 1 have faid, it Is m all Probabi- 
[ Earth made of rotted Roots and Plants, and ftich like 
(litiveThiogs, not puie Earth. And ihcreis&tther Rea- 
4 lor IE, becaufe Wotms will diag the Leaves of Tree) 

their Holes. 
^J Srt*iti might be in Danger of wanting Food, if they 
ere to live only upon fuch tender Plants as are near tb'e 
■ound, within their Reach only ; to impowerihcm thete- 
tte to extend their Purfuits farther, they are cDiblcd by 
|e Means inentioned in Note {_d), to itick unto, and cree^ 
|.W*ll* and Vesetables at tbett Picfrfurc. 
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^.;". C H'A P/It**. ■'■': f/:/ 
-'Of the UhW/tittttstf'the^K'tzM. ' 

I Have now gone through that Pare of the Ani- 
mal World, which 1 propofcd to furveyj t^c 
_ Animals inhabiting the Land. 

As to the other Pare of the Terraqueous Globcj 
the Waters, anJ the Inhabitants thereof, not ha- 
■ ving Time to finifli what I have bcgufl, on that 
large Subjefl:, t fhiill be forced to quit it for the ' 
prefcnt, altho' we have there as ample ;ind glori- ' 
ous a Scene of the Infinite Creator's Power ant| 
Arc, as halh been already fee forth on the dry 
Land. For the Waters theoifelvcsare an admrrs" 
bic Work of God («), and of infinite Ufe {b) to 



(4) Belides their abrolnte Ncceilit]r>.uid srnt U&htothe 
WoiltJ, there are fevCral Topics, from whence die Wmcb, 
may be demonftrated to beGod's-Work; i>, the creating lo 
•fait a Part of our Globe i the placing ic contiHodioufly there'' 
in, and giving ir Sounds; the Meit^»4i oj keeping -it I'wcjai 
and clean, by its Salinefs, by tlic Tides, and Agitations 'by 
the Winds; thcjnaking the Waters uTeful 10 the Vegetati- 
on of Plants, and for Food to Animals, by the noble Me- 
tbo4s of Tweetning ihem; atii) Qiany other Tbingt ibsfidoA 
which are infiftcd on in that Part of my Survey. ,• 

{t) Pliny having named dUcts Mir»iili» Aquartim , tm 
(hew their Power; then proceeds to their Ufei, vii. Stdttit 
(M^inlii tmnium Itrra HAfctntium taiifa fiiinr, prarfm mir^^ 
U natura, fminivtltt refuiar*, utfruxti gignaulur, arkorti frm- 
tictfijttevivant, iacalum migmre atjiias, aaimathtpu iti^fn hmr- 
■ Hi viialim iidi diftrrt: juftd conjtj/iam, em»is lerrt tjtuqiu 
virtt aijudritm tjji ttmjidi. ^afrtplir nai* entxia ipfitrum 
faltntu txtmfla fenimui : CukUm enim quit manalimm *mH 
ntrart ijMtat t And then he goes on with an Enumeration 
of fnmc Waters fanied for being medidnai, or fomc othor 
tinufual Quality. Pittt. L. 31, c. i,cr-i. . 

that 
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that Part of the Globe already furveycd j and the 
prodigious Variety (f), and Multitudes of curious 
and wonderful Things obfcrvable in its Inhabitants 
of alt Sorts, are an inexhaullible Scene of the Cre- 
ator's Wjfdom and Power. The vaft Bulk of- 
fomc {d), and prodigious Minutenefs of others (e)y 
together with the incomparable Contrivance and 
Structure of the Bodies (/} of all ; the Piovifions 
and Supplies of Food afforded to Ibch an innume- , 
rable Company of iLacers, and that in an Element, 
unlikely one would think, to afford any great Store 
of Supplies {g)i the BuGnefs of Refpiraiion per- 

(0 Pliiiy reckons 176 Kinds in the Waters, whofe Names 
miy be met with in his L. 31. c. 11. but he is Ihort in his 
Account- 
ed) Pfiflj, L. 9. c. 3. faiih, that in the Indian Sei there 
are Salens quatertiiim jitgeruro (i. e. 960 Feet) Priftts too 
cubiturum (i. c. 300 Feet.) And L. jz. c. I. he mentions 
Whalis 600 Foot long, and 360 brojd, chat came into % 
Rivet of Arabia. If the Reader haih a ramdv he may fee 
hii Reafon why the largelt: Ailimaii arc bred in the Sea, 
L. 9. c. I. 

(() As the hrgell, fo the moft minute Animals are bred 
in the Wd;eis, as thofe in Peppet-waier; and fuch as make 
the green Scum on the Waters, or make them feem as if 
green, and manyoiheis. SecBcokW. Chap. 11, Ni>tt{n),(c). 
(f) It might be here Qiewn, that the Bodies of all the 
feveral Inhahitants cf the Waters are the beft contrived and 
Ibitcd to that Place and Bufinefs Jn the Watcrsi which is pro- 
per for them ; thai particularly iheir Bojie) are cloaihcd and 
guarded, in thebcftMatiner, with Scale j, or Shells, g^(. fuit- 
tahle to the i'iace they arc to rcfide in, the Dangcn they 
may there be expofed unto, and the Motion and Buliners 
they arc there to perfortn : That the Center of Gravity (of 
great Contideration in that flmd Element,) is always plac'd 
in the fittell Part of the Body : That the Shape of their Bo- 
dies, (efpcctaliy the more fwift,) is the moft commodious 
for malting Way through the WaierSi -and moil agreeable to 
geometiical Rules; and many olhei Matters befides would 
dcferve a- Place here, were they not too long for Notj!^ 
and that I drill aniicipste what will be more proper lot ano- 
Iher Place, and more accurately treated Of there. 
Cj) Sec before jBM IV. ci>Mp. 11. 
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formM io a Way fo diffcrcm from, but equivalent 
to what is in Land Animals {h)i the Adjuftmcnt 
of the Organg of Vifion (i) to that Element in 
which the Animal liveth -, the Poife (i), the Sup- 
port (0, the Motion of the Body (m), forwards 

with 



, (6) Galtn Wis awHC of the Refpiration of Fifties by their 
3ranih'u, For having faid, th.it Fifties have no Occallon of 
a Voice, neither lerpire through the Mouth as Land Ani- 
mals do, he faith, Std ftrum, ijiiai Branchixs nuncupitmus, 
■ ttnfiruitio, ipfii via yuhnoms ijl. Citm ifsim cnbrts ae ttnui- 
bus fBremimoMt ftnt Branchit, h» talcrccftit, *eri quidtm CT* 
vnfari pirviis, fubtilioribut i»mtn ^ukm pra molt 4qM; htlte 
qHidtm txtT» rtfiUnns, HU »Kttm fromfri intrdmitiuai. Ga- 
.ien dc Uf. Part. L. 6. c. 9. So alto Pliif held, that Fifties 
refpjred by their Gills; but he faith Arijimit was of a diffe- 
rent Opinion, pint. L. 9. c. 7. And lo ArifietU feenis to 
be in his Hijl. Aaimat. L. 8. c. 2. and in other Places. 
And I may add our fimoas Dr. Ncidham. Sec his Dt form, 
rastu. Chap. 6. and Anfwtr U Scverinui. 

fi) A protuberant F.ye would have been inconvenient for 
Fifltts, by hindring iheit Motion in fo denfe a Medium as 
Water is; or elfe their bruHiing through fo thick a Medium 
would have been apt to wear, and prejudice their Eyes; 
iherefotc their Ctfrn«a is fljt. To make amends for which^ 
as alfo for the Rcffjftion of Water, different from that of 
the Air, the wife Contriver of the Eye, hath made the Cr^~ 
ftallini fpherical in Fifbes, which in Animals, living in the 
Air, is iiniicuiar, and more flat. 

(tj As I have fhcw'd before, that the Bodies of Birds are 
nicely pois'd to fwim in the Aiti fo are thofe of Fifbes for 
the Water, every Part of the Body being dolybalanc'dr and 
the Center of Gravity, (as I (aid in Note (/), accurately fix'J. 
And to prevent Vacillation, fame of the Fins ferve, parti- 
cularly thofe of the Belly; as 'B<tf»fli ptov'd by cntting off 
the Belly-fins, which caus'd the Fifti to reel to the right and 
left Hand, and render'd it unable to ftand fteadily in an up- 
right Pofture. 

(J) To enable the Fifti to abide at the Top, or Bottotn, 
or any other Part of the Waters, the Air-Bladder is given 
to moft Fifties, which as 'tis more full or empty, makes the 
Body more or lefs buoyant. ■ ■,;. 

(m) The Tail is the grand InftrUment of the Motion of 

the Body ; aot ihc Fins, as fome imagine. For which Rea- 

-- " font 
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with great Swiftnefi, and upwards and downwards 
with great Readinefs and Agility, and all without 
Feet and Hands, and ten ihoufand Things befideSi 
all rhefe Things, I fay, do lay before us fo va- 
rious, fo glorious, and withal fo inexhauftible a 
Scene of the divine Power, Wifdom and Good- 
nefs, that it would be in vain to cngsge ray fcif 
in fo laige a Province, without allotting as much 
Time and Pains to it, as the preceding Survey 
hath coft me. Faffing by therefore that Part of 
our Globe, 1 fhail only fay fome^yhat very bricf^ 
ly concerning the infenfitive Creatures, particularly 
thofe of the vegetable Kingdomf and fo conclude 
this Survey. 



fon, Pilhes are more murculous and ftrong iiithat Part, thin 
in all ihe reft of iheir Body, according as it is in the moi 
tivc Parct of all Animalt, in the pefloral Mufclci of Birds* 
Ihe Thighs of Msn, (jre. 

If the Reader hath a Mind to Tec the admirable Method, 
how Fi(hcs row themfclves by ihclr Tail, and other Cut" 
(itics relating to their Swimming; I fliaU refer him \oBffr, 
dt inot. Anita. Part. I. Chap. £}. p.i[ticuhrly to Prop. il]. 
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BOOK X. 

0/ V E G E T A B L E S. 

I HE Vegetable Kingdom, although 
1 an inferiour Branch of the Creation, 
exhibits to us fuch an ample Scene of 
the Creator's Contrivance, CurioGty, 
I and Art, that I much rather chufc to 
fhcw what might be faid, than engage too far in 
Particulars. I might infilt upon the great Variety 
there is, both of Trees and Plants provided for 
all Ages, and for every Ufe and Occafion of the 
World (a); fomc for Building, for Tools and U- 
tcnfils of every Kind i fomehard, fomcfofti fome 
tough and llrong, fome brittle^ fome long aud tail, 
fome fliort and lowj fome thick and large, fomc 
{inali and flcnder ; fomc for Phyfick (i), fome for 
Food, 



^a) The fifth Book of -IhtefhrajlHsi Hill. PUnt. may be 
here confuhcd : Where he gives amplo Inflances of Ihc va- 
lious Confliiutions and Ufcs of Trees , in various Works, 
Cc. Sec alfo before Booh IV. Chap. 13. N(>u(a). 

(d) Invijis quoqua htrhii inftruu [Naiuri] remedia : quip- 
f* tkm medicinal didirit ttitrn acutetiis ' " - in qaitut tf- 
jii pravidtntiatn Siiur* fain admiraii amfU^i-jHi nen tfi, 
I Iifde txeegitavit aliqitas afpeHif hifpidat, laffit intt*i, 
nt tan:km non vocem iffim fin^cniis Mas, ratunimqut red- 
dtntit txaudire videxmnr, »« /: d.fafcat avida ^tdmptt, n* 
frocact! manitt rapiaitt, ne niglcFla vrjllgia ohiraKi, ne inff 
Jtni AUs infriagal : hh mtniindi Acultil, ietijijut arnmndt. 
nmidiit ut tut* ae f/tiiiA fint. lea hoc qHa^it quod in iii tdt- 
ptU}f ^kvminitm «iK»*«x«jiiaii(i» tp, Elia, N. H. L.'ii.,c.6. 
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Food, feme for Pleafure j yea, the moft abjcfl (f) 
Shrubs, and the very Buflies and Brambles ihcm- 
fclvcs, the Husbandman can teftify the Ufcof. 

I might alfo furvcy here the curious Anatomy 

and Scru&ure of their Bodies ((/) , and ihew the 

admirable 



Art fotne of the Sficies of Naiitrt noxkus .' They art at' 

fa ufefui Deri, a Ntlilt fling > It is it feiiirt fe ggod « 

JJidicint from the Rdpei nf Children and Cattle. Doth iht 
Sramblt cumher a Garden f It makes the letter Hedge ; whtrt 
if it chaxeuh is prick the Owner, it will tear the Thief. Grew 
Cofmolog. L. 3. c. 1. 5.47. 

(e) That the moft abjeft Vegetables, es-c have their Ufc, 
and are beneficial lo the World, may m Tome mearure ap- 
pear from the Ufc the Northern People put rotten Wood, C7f. 
nnto. Satii ingtniofitm tnadum habent fopuU fefientrienalti imiu' 
maribui neCl»rno temfere fertranfiuniei, imo a- diurteo, qaait- 
da in remotioribus jiquilonii fartthut ante, v f'Ji Solftiiiitm 
hyimale conitnut miles habentitr. ^'lue hie rtmcdiis mii- 
gent, Cerfiees quertitiei mi^mruat putrct, eafque tellocant terra 
interjlitit tttaeris inftituli, nt eeram fflendori, qui velturmt, 
ferjUiaal iter. Nee folitm hot fr^fiat Cortex, fed v" Tntncui 

Sitrefaflin, at fungui iffe Agaricu! apfeltatm, &C. ' OI. Mag. 
lit. L.l. C.16. 

To rhis we may add Thijttei in making Glafs, whofc AOies 
Dr. Mtrret faith, arc the befl, -ii^. the Allici of the Com- 
mon-Tvay Thi/lle, ihougli all Thr^lei ferve to this Purpofe. 
Next to Thijriet nte Haf-ftringr, cm after the Flowets ajcga- 
thered. PUnis that are Thorny and Prickly, feem to affor4 
the beft and moll Salt. Aleiret'i Obferv. on jtntan. Ner, 
p.ifiS- ■ 

Dr*:^H( itU ptieri frondeia, an/ pajlaribui umkram 

Ej.^"j^"'""i SefemjHe fatii, & fabuU metli. 

5nj Virg.Georg. L.i.«,434- 

X'!) tit. Beat (who was very curious, and tried many Ex- 
periments upon Vegetables) gives fome good Reafons to 
imagiOej that there is i direfi Communication between the 
Parts of the Tree and the Fruit, fo that the fame Fibres 
which coiiftituteihc Root, Trunk, and Boujjis, v\t t.v,«&&r 
ed into Ihe ?cry Fruit. And in o\d HoTiiltATTi'. Vtw*^ »**■ 
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admirable ProviGon made for the Conveyance of 
the lymphatick and eflential Juices, for communi- , 
eating tnc Air, as neceffkry lo Vcgeuble, as Ani- 
mal Life (e) : I might alfo fpeak of, even the very 
Covering they arc provided with, becaufe it is a , 
curious Work in Reality, although Icfs fo in Ap- 
pearance : And much more therefore might 1 furvcy 



. ferTcd fomething 'very like ttiisj in many of which, there 
»re liivets great *nd fmall Ribs (almoft lilic Ivy, only united 
to Ihc Body) tunning from the Root up along the omiide of 
the Body, md tcrininiting in one fingle, or » few Boughs : 
Which Bough or Boughs fprcad again into Branches, Lejves 
and Fruit. Sec what Dr. BmI haih in Lewth. Ah. V. 2. 
p. 710. 

. But is to the particular Canals, and Other Parts relating 
to the Anatomy of Vegetablei, it is too long 3 Subjed tor 
this Place, and therefore I Qiill refer to Seigomr Malfi^hi's 
and Dr. Great's Labours in this kind. 

(() Tanta iji Riffiirtuiotih ntciffims, cr ufui, ut tiatura in 
fmgulis vivintium ardinibus iiaria, ftii 4iniUg», pam-vtrit in- 
. Jirumtma, qut Pulmenei -vocamui [and fa he goes on with 
obferving the jippamiin aadc in the various Gtotra of Ani- 
mals, and then jailh] la PUntis vera, qui infimum aniwali- 
um aitiagitnc ordintm, tantam Trachearum CBpiam ct' pruduc- 
t'wntmtxtari ptr ift, ut his minmtVigttaniium parm prAttr 
cartieim irrigtnlur, — — planta igiiur (itt cinjiilari faj tjl) 
tUm fint Vt-vtnlia, vifeerilms infixa terrx, ah hiC, feu piiiui 
at aqua C7 aen, eemmixiii cp- ptrcclaiii a Urra, Rtfpiraiic- 
nis fit* maltriara rtcipmnt, ipfarumijut Trachet ah halita ttr- 
ra , txinmat radieei fithingrtffi , r^itntur, Malpig. Op. A- 
nat. Plant, p. 1%. 

Thefe Trachg* or Air-Vijftli, arc vilible, and appear very 
pretty in ths Leaf of Scaiious, or the Viflc, by p.uljtngafun- 
der forae of its principal Ribs, or gr«at Fibjts; betweeo 
which, may be fcen the Spiral Air.-Vtffels (li|ic Thread? of 
Cob-web) 1 little uncoyled ; A Figure whereof, Dt. Griw 
hath given us in his jinat. Plant. Tab. ji, jx. - ( 

As to the curious coyling, and other Thin^. telat^igto 
the Struflurt of thofe Air-Vtffils, I refer Xa tialpii. p. 14. 
and Dr. Grew, ib. L. 3. c. 3. S. i(S.ce. and L. 4, C.4, 5,,fg, 
pf Mr. &AJ, from tlfein fuccinftly, Hifi. Plaxt. L. l. r> .4^ 

' •'«m 
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the neat Variety and Texture of their Leaves f/J, 
the admirable Finery, Gaiety, and Fragrancy of 
their Flowers (^). 1 might alfo inquire into the 
wouder.- 



(/) Concerning the Livuts, I (hall note only two or three 
Tilings. I. As CO the tibres of tht Liaf, they ftand not in 
the Sialt, in an even Line, but always in an Angular, or 
Circular Pofture. and then vifculat Fibres or Threads, arc 
3, ;, or 7. The Rearon of their Polition thus, is for the 
more ereft Growth and greater Sircngth of ihc Leaf, as al- 
fo for the Security of itS Sap. Of all which fee. Dr. Griw, 
L.I- c,4. 5.8.t?-c, and L. 4. Par. r. c.3. alfoiTab.4. Fig.i. 
to II. Another Obfervablc in the Fibres of the Leaf, is 
their orderly Polition, fo as 10 take m an eighth Part of a 
Circle, a in MalUws ; in foroc a tenth, but in moft a twelfth, 
as in Hdy-Oak ; or a fiitb, as in Sirynga. Id, ib. Tab. 4(5, 47. 

1. The Art in Telding up the Lravu before ihcir Erupti- 
on out of ihcir Gems, cr^. is incomparable, both for its £- 
legancy and Security, i/iz. in tailing uf (fo as ihiir Form$ 
will bear ) the leafiraom; and in ieing fo eonvtniiatly teachid 
as to It cafabit of rectiving PraltHien from cthtr Parti, or ef 
gifing it to one another, e. g. F'lrfi, there is the Bow-Up, 
■where the Lta-vti an till laid fcmiwhat coni/exly ovt ever ant' 
thtr, but not flailed ... . . iui where tht Leaves art not fa 
thick fit, as to fianH in the Bow- lap, rheri we have the Plica- 
lure, er the Flat-lap; as in Rofe-tree, &C. And fo that l:uri- 
ous Obfervergoesonftiewing the various Foldings, to which 
he gives the Names of the Duplicature, MuUipiieaiurt, the 
Fore-rowl, Back-reul, and Tre-rawl, or Treile-rowl. Grew, 
ib. L. I. c. 4. 5. i4,c?e. Totherehtaddsfomeothers, L 4. 
P, I. C.I. §. p. Confult alfo Ala/^i^. (ft G«ffin>ii, p, iz. &cc. 

To ihefe curious Foldings, we may add another noble 
Guard by the Interpofition of Fiirns,tyt. of which Dl.Grew 
faith, there are about Hx Ways, Wi, Liavts, Surfoyls, In- 
terfoyli, Slatit, Hoods, and ManlUngs. Cfew. ib. and Tab. 
41, 41. Milpig. ibid. 

(^) In the Flower may be confidered the Empaltmtnt, as 
Di.Grtw; theCalix, 01 Pirianihium, as Mr. Hay and others, 
call it, defigned to be a Security, and Bands, to Ihc other 
Parts of the Flower. Florii velui bafis cr fKlcimeniHm tjl. 
Ray Hift. L. i. c, 10. Flowers, whofc Peiala are llrong 

Ki Tulips) have no Calix. Carttationi, whofe Pttala are 
□g and Cender, have an Empalemeoi; of one Pitcs.'- ^.\A. 
fecrs, fuch as the Kitap-wtedi, Viist "W. tOtv&Kvtv^ 1^ Ititr*?.. 
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erful Generation and Make of the Seed (*)» 

ih< rcat Ujcftilnefs of their Fruit : I might 

7 I the Rudiments and Lineaments of the 

icm-v jctablc, though never fo large and fpa- 

us, is I eked up in the little Compafs of their 

lir or St-cd, though fomc of ihofc Seeds arc fcarcc 

to the n^eo £yc {i). And foralmuch as 

the 



S divert Rounds, and sU witiia countctchmge- 
:o each other, for ihe greater Strcrglh »nd ie- 
b' jirdvcs. and the P*taiii,iAc. ibey include. 
. — I the Fetiatim, as Dt. Cnw, the PtsaU, oi ¥e- 

- , ^ay, and others. In iheie, no[ only the admi- 

e Beauty, and luxutiant Caloms, ate obfetvablc, buc alfo 
lucit curious laldingi in the Calix, before their Expanfion. 
Of which Dr. Grtw haih thefe Vaiictics, *it. The Claf^ 
Couth, ai in Rafet ; the Concavt-Cench, as \<a BUsiarh fare 
mUb; the Single- Plait , as in Piaft-BUffemi ; the DemtU- 
Plait, as in Biue-BaltUs, &c, ihc Coach and PUit together, 
as in Marigolds, &:c. the Ro-wl , as in Ladi'es Eowtr ; the 
Spirt, as in Maltojui; and iaftly, the Plan and Sfin toge- 
ther, IS in Coitvolvulu! Doronici folia. L,. i. c. j. §, 6, and 
Tab. j4. 

As to the Stamina with their Aficts, aad the Stylfi, (cal- 
led the Attire by Dr. Grtw) ihcf are admirabl^i whether 
we confider their Colours, or their Make, efpcciaHy their 
Ufe, if it be as Dr. Grtw, Mr. Ray, and otheis imagine, 
naiQely, as a Malt Sftrm, to impregnate and ftBSifjT the 
Seed. Which Opinion is corroborated by thcingenioasOh- 
feivations of Mr. S4m. MorUnd, in PhiUf. Traitf. N*>. 267. 

Rfiiijua nfiis alimtatique gratia gtitmt [Natura] Hu^ii* f»- 
tula annofqHt tribuii iii, Fltrii vert fdtrtfijfu imdnn^fip^ • 
magna (uttalamefi) admoniiione htminion, a%t fpeBatiffimi 
forram, eiltrrimimarafeiri. Plin. N. H. L.ir. €, I. ■ '■ 

(A) As to the curious and gradual Procersof Nature in.tbc 
Formation oi the See4 or Fruit 0/ Vcg«tables, Guts.heine 
neceS'ary, I (hall refer to Dr. Grew, p. 4;, and i.o<>..<ut4 
AUlfig. p. i7. 

(») Ftlits t^ Etnfsdiciit iogma, Planlarum f*mi«a Ova igi, 

ab iifdoa dea<lna laefi in eo [Oto vcI S<mineJ .*»1i«» 

ill cicatrite, nmf/aU •oiviatts carina, fed enm ntif>imr rrm><i> 
ii£itri»i}ies{uili, Geraw*|ciUt«, t? miiinuT^J'f'iLfo'WUi Sec. 
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Jie Perpetuity anJ Safety of the 'Species depends 
Ijpoii the Safety of the Seed. and Fruit in a great 
Sieafure, I might therefore take notice of the pc- 
iiar Care the great God of Nature hath taken 
,._r the Confervation and Safety hereof; As parti-r 
cularly in fuch as dare to ihcw their Heads all the 
Year, 



■M^'P'g- ib. p- St. Ttd. plura in trad, dc Sem'mum vi^et. 

*T, 14, Stpaffira. 

, In Malpighi's Life, a Debate may he fcen between him 

Old SeigD. Triumfhilti, ihe Proved of the Garden at Rome, 

rhetber the whole Plant be aflaaily in the Seed. The Af- 

rmative i; mainlajned by MAlfighi, with cogeni Argumems ; 

l«fflong wiiicb, this is one; Nea pmceupatA menit, eiulUmi- 

"cipio armaih, lufirtt qaife Phnfeohrum, ftmlnaiim flan- 

\m nendum fatain, w ijui fdia fi/tbilia, bteqiu amfla tvi- 

Itr ohfertiabtt ; in eidem pariifr gtmmam, ijidis,fiu imflaii' 

filhiui vtria/faliarHm eaulh dtprchendct, Caultm iafignem 

\i ligVtii, tr utrieularum feritlrus canjtamtm cen/jiieui at- 

mget. And whereas S. Triumphitti had objefted, that vtgtig- 

Item, mttamerphcfi, 'media planias in alias df^enerare, at ex- 

Mph flurium [conftatj prteipui iriiiciin Ulmm, C7 Ulii in trt- 

^itumiitrfi. In anfwer to this, (whichisoneof'theftrongeft 

isArgiments agaioft Maipighi's AlTertion) Malpighi replies, 

'~to>tdum cerrutHtfi dt ini/gritaie, & fuccejfu exptrimenti, nam 

^aeitnti mihi, v atnieis, triliei metamarfhufis run tifit. Ad- 

Wiijja tamen me:amerph»ji, <jH»niam htc ntglaila culiurt, out 

Vitio folit anl aeris csntingil • idte tx merhefe t? monfiru- 

' agtSli* noH licet inftrrt ptrmanentem fiatum k NaturA in- 

uiium. Obfcrvo pUntai jylvefirci culiwa varUf riddi, &c. 

t have more largely taken notice of Malfighi's Anfwer, be- 

inufe he therein fbews his Opinion about the Tranfmutation 

Irf V<gciabtc!. I'id. Malpig. fit. p. 67. 

> So Mr> Lttoinhucb, after his nice Obrervationsof an Orange- 

~'tnnl, whjoh he made to germinate in his Pocket, c7(. con- 

hides) Thu! a/i ftt, hozi) /mail a PartUle, m bigger than « 

Mir/i Sand {as the Plant is reprercnted) is incrtafed. Sec. A 

VfUiu DimnnflratiBn, that the Plant, and ill biltnging to it, 

1 Ws adualiy in ihe Seed, in ihe young Plant, its Body, Ron, 

~[c. PhiJof. Tranf. N». 187. See alfo R^'i Car. Caw/, in ^- A 

irroaj- from Dr. Highmore. Bnt in all the Seeds which I 
Jktc viewed, except the MnpU, the P tant appears the ^l-w>rfi. 
Htj tltt^ naked Eye, andaifOTery e\e^iw, '\Tv"Cr.t ■»**VBm\t«. 
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Year, how fccurcly their Flower, Seed or Fruic 

is locked up all the Winter, together with their 

l,eavcs and Branches, in their Gcms(i), and well 

fenced 



Hatura nun obfirvat magniiuitinis frepartiontm inltr femi- 
nd cr fUnrm air iifdem artat, iia ut majm ftmin majortta 
(impr frodacit; fUntam^ minui minartm. Sunt tnim m gt- 
ntri htrl/itrum non f»uca, qaarum ftmina arbomm noaauUa- 
wum femiatbui nm dice t^juai'iA [utfi , f*d mnlto majera. Sie 
T. g. iemina Fabi.iiZ. ftmina If imi. Sec, muliii vUiitu ma^- 
niiiti'mi fitfirant. Riii ubi fupra, L. i. c.13. 

Fitieim riliijuafijul Capillarei herbm Stmim etrirt Vettrti 

fliriqm frcdidiri ; qius el'tam ftcuii funt i Rtunt'uri- 

i«j nontiitUi, Dodonna, &c. ' Aiii t eanirk, Bauhi- 

1M1, He. Filieti tx eongtneris ffirmatefharai tjfi canltnduiit ; 
Partim (»'■» Hifiaria Crittioais , Geaei. ii. n. &c. " 

Sane ftnltmiatn viriffimam tjfi • autop^a cen-viacit. 

yrtihricus Cufius, he faith, was the RtR that difcovercd thclc 
Seeds with the Help of a Microfcopc. And fiace him, Mr, 
W. C. hath more criticslly obretved them. Among other 
Things obferved by thjt ingenious Gent, are ihefe, Pixidu- 
U ft" capfaU ftmina conttnenta in fltrifqnt hoc gmtu flAniis 
firquam tsili granulo arent. vulgaris cintrn plm ditfU minarti 
funt i imi in nonnuUit fptcitbus vix ttrtiam quartamvt *rt- 
hula partem magttitudine truant, vificMlarum qnarundara att- 
nulis ant fafchl'n virrnifortnihus obvcluiarutn fpecitm ixhiitt^ 
ict. NcnnuUd ex his -veficulif 100 ttrcittr feminaeintinert dt- 

frihindeiantur. ade'o tximii par-uitatt m ituda ecula pror- 

ftu i/ftnt invifihitia, ntc nifi microfeopH inurvtntu dtteji faf- 
jtnt. ■ Ofmunda Rfgal'u, qui aliis cmnibm Filiik fpteit- 

bitt moll ■ . anitceilit va/cula feminalia ottiaii tqui eutv 

rtUqaii csngtntribiu magnitudinit . quorum immeafa c^ 

■vifum fuglcns parvilas lum magnitudint plants colUia — ^ 
adi'o hulUm gerert proportieacm invenictur, ui tantam plam- 
tam i laniMo femiru produci attintitm ohftr-uatorcm mcrii'e in 
admiratiomm rafiai. R»y, ibid. L 3. pag. 131. This iV.C. 
was Mr. Wil. Coli, as he owneth in a Letcet I have now ia 
TBj Hands of his to Mr. Ray, of OHoh. iB. 1684. 

(t) Vigelatilium gsnm, ut dtbitam magnitudiium farliatur, 
p" fui martaliiaiU jaCluram 'fuccejfma prelii cdii^tant rtf^ret^ 
Jlalii ttmporibm nivoi pramit partis, ut tandem imergtnits U- 
iiri, i'ecttttcs idant Suboles. tmanantii igilur a caulc, caitdir 
M, ramii, & radicibm navtlU hujufiimdi pariis, nca illico 
laxait, exitndanturj /ed cumfendio ij^utdaTn itaisientMia intr» 
.'■/;. '/^ ■ ■ s„vi_ 
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fenced and covered there with neat and clofc Tu- ' 
nicks. And for fuch as dare not fo to espofe them- 
felves, with what Safety arc they prefervcd under 
the Coverture of the Earth, in their Root (/)j 
Seed (w), or Fruit, till invited out by the kindly 



fdii axilUm cubantts, non pamm fubfftant, Gtmmt apptllaw 
iitr, &c. And then that great Man goes on to (hew the ad- 
mirable various Methods of Nature, in repofiiing in that 
little Compafe, fo large a Part of a Tree or Plant, the curi- 
ous SCruiaure of the Gems, the admirable Guard afforded 
them, and the Leaves, Flowers and Sted contained in ihent, 
v'c. Of which having taken Notice before, I pafs over it 
now, and only refer to our Auihor Malfishi, and Di.Gnw, 
ill the Places cited in Holt (/) and C;). 

(l) Of EalbdHs, and a gteat many more, probably of the 
far greater Nuipher of Ptnnnial Roois of Herbs, as Arutii^ 
Rape-.Cri>wfaet,&:c. it is very obfcrvable, that their Root is 
annually renewed, or repaired out of the Trunk or Stalk it 
felf. That is to fay, the Bafisoi the Stalk continually, and 
by infcnfible Degrees defcending below the Surface of the 
Earth, and hiding it felf therein, is thus both in Nature, 
Place and Office, changed into a true Root,- So in Brawn- 
wort, the Bafis of the Stalk finking down by Degrees, till it 
lies under Ground , becomes the upper Part of the Root: 
and continuing flill to finlt, the next Year becomes the lower 
Part: And the next after that, rots away ; a new Addition 
being dill yearly made out of the Staik, as the elder Part* 
yearly rot away. Grew. ibid. L. i. pag. 59. ubi flura i/id. 

(ro) How fafc and agreeable a Confervarory the Earth it 
to Vegetables, more than any other, is manifcft from their 
rotting, drying, or being rendred infeeond in the Waters, or 
the Air; but in the Earth their Vigour is long preferved. 
Thus Seeds particularly, Mr. Ray thmks fome, may proba- 
bly retain theit Fecundity for ten Years, and others lofe it in 
five; bur, faith he. In ttrrit grtrnia letitantia, quam-uis tot 
enlcrii, fripris, humork ^ ficcitaiis variiianbus itidim et- 
nlxia, diuliUstAmen (utfitto) JertHitaiim fuam IHtntur aitain 
«i haminibfii diligenlijjirrie cafiadita ; n»m cr «{« G- alii ante 
ml mulii tbfiriiAruni Sinaptst vim wgiara enalam 
ribfn fr'JfArum rtctm /aitit inqut 
feft hominum memoriatn nulla unt^t 

wrA'ftr tot aHna rtfidnU elian 



s graminm tSiJfii, nbi 



. t„kt 



Sinaftei figti fnci 

, ftd i feminibui 



Ray. Hid. PI. 
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t of ibc Spring! And when the whole Vc- 

I itacc is thus called our, ic is very pretty uo 

the Methods of Nature in guarding ihofc 

/e Creatures againfl Harms and Inconve- 

.wJ, by making fomc (for Inftance) to lie 

aown proftrare, and others, to clofc themfelves 

up (n) upon the Touch of Animals, and the moft 

tttftiut up their Flowers, their Dewn (o), or other 

their like Guard, upon the Clofc and Cool of the 

Kvening, by Means of Rain, or other Matters that 

may be prejudicial.lo the tender Seed. 

And now to thefc ConGderations relating to the 
Seed, I might add the various Ways of Nature in 
diffipating and fowing it, fome being for this end, 
winged with light Down, or Wings, to be con- 
veyed about by the Winds ; others being laid in 



(») Plants nonnHiit JEfchynemetti. Veicril/m didt, Reetnti- 
tribM I'ivt, c Stnfiiivdi cj- Mimoft, hand eifcura ftn/^s in~ 
dicia fraduttt; fiqiiidtm feliii earitm mj>!H am bacula lail^, 
cr fiiiiliilitf cemprtffd, pUns ttiam mtridit, fflettdtvii SeU, iU'uo 
ft contrahuni ; in nannuUit ttiam fpettebus cauiieuli itntriarti 
eenciduat CT ftlut marceftitnt ; qjiad idem at airf frigidiiirt 
admiffa paiinntur. Ray. Hift. PI, T. i. L, la. App. S. i. 
c,i. p. 97 B. 

(o) I have obfetTed that many, if not ipoft Vegctibles, 
do expand ihcir Flowers, Down, e7c. in warm, Sun-lliiiiy 
Weiiher, and agiio dore them towards Evening, or in 
Rain, £?■(. cfpeciilly at the Beginning of Flowering, when, 
the Seed is young and tender; as is manifelt in the Down 
oV Bandelion- , and other Downs; and eminently in the 
Flowers of Pimptrnd; the opening and diluting of which. 
ire thcConntty-Man'fi Weather-wifer; whereby Gernr^ faith, 
he foretelleih what Weather fliall follow the aeit Day; for 
faith he, '/ the Flawers U daft fiut up, it ielsktntlh Rai9 
9vd foul Weal her; canirarju'ife, if ihiy te f^rtgd aircad, f$ir 
Wiather. Ger. Herb. B- 2. c. 183- 

Efi w alia [arbor in Tybs] fimdis, falioftDr lamen, roftiqut 
fioris; quemncClii conipritoens, aptrire indpil Solis exoriu, mt- 
ridit ixpandu. ipceU dermirt tam difunf, Plin. Nat. Hift. 
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iflaftick, fpringy Cafes, that when they burft and 
ll^ck, dart their Seed at convenient Diftances, 

Performing thereby the Part of a good Husband- 
ban ip) i others by their agreeable Taftc and 
Smell, 



- (p) Se foe-a as lln Snd is ripa, Salitrt laitth ftviral Mt' 
tktds far Its Leing duly Sowt ; not only in ihi tftaing of ih* 
" cms, but alfo in tht makt of iht Sud it ftlf. Fsr, Firft, 
I Seeds of many Plants, which a§til a pitutiar Stil ar Staiy 
r of Arum, Poppy, &c. art heavy and fmali enough, wiih- 
ml further Care, te fall direilly down into the Groun d ■ 
0Mr if they art fo Urge and U%ht, as to ht exfo's'd te the Wind, 
' 1 are often Jurnijh'd with ene t>r mete Hmki, m flay them. 
a firaying toe far from their freper Place — ^ So iht Seidt 
f \seTti have o»e finale Hook; thofe of Agrimony and Gooie- 
rafi, many; both tht former loving a vjarm Bank; tht latlir, 
I Htdgt far hs Support. On the contrary, many Setdt> art 
nips' d with Wings or Eealhtri; partly with the Help of tht 
ad to carry them, whtn ripe, from off the Plant, at of Alh, 

. and partly to enable thtm to tnaki their Flight mere er 

/> abroad, that fa they may not, by falling together, tome uf 

\o thick; and thai if one peiUd mifs a good Sailor Bed, another 

Sb tht Kernels of Pine haT/e Wings-- — yet JJiert^— 

vihenby they fiy not into tht .Air, but only flutter upon the 

}f. Ground. Sal rhofe of Typbt, Dandelion, and incfl of the paf- 

:j Kind—^havt long numerout Feathers, by which ihty are 

m^tl/afied every Way. Again, . thin are Seeds which are 

■" featter'd net by fiying abroad, but by being either fpirted er 

,1 'fling away. The firft of ihofe are Wood ferrel, which having 

lA running Root, Haiure fees fit to fow tht'Sttds at pime Di- 

ice. Tht doing of whuh is efftHed by a lohiti fiurdy Cover, 

a tendiaoui or fpringy Nature. — ■ This Cover, fe foei tit 

i begins to dry, biirfis opin on one Side, in ah, InfltJtt, ofid is 

mwlently lurnd Infidi oneward and fo .fmarily ihrouii 

f-'fff the Serd. The Seeds ef Hart's-longuc, ii flung or jhot amay 

fc'fM. ii f ■ by tht curious Contrivance of the .Seeit-cafe, at in Cod- 

f'tfcd-flfmarl, only there the fpring moves and.cfirls ina-aat, 

^ij«C here outward, viz. Every Seed-cafe-— — is, of a fphtrlck 

ire, and girded about -with a fiuriy Spring. _ . ■ -Ihti^ar.- 

of the Spring reftmblei a fine £erfw.-~—.So fipn 'a t; [ •• . 

Sprtng it become flark enattgh, it fuddenly ibredks tie Cife 

tiio two Butfs. like ivao Utile Cups, and fi jl'^gs tht SHd. 

■^rcw. ib. -p^Msr9. iiiid in' TA.^Ji.'all'Tlitfe iKJinfrablc, A^i- 



c hirndtoincly leprcfonlcd. 
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Smell, and ftlutary Nacure, inviting [hcmfclves to 
be iwallow'd, and carry'd about by the Birds, and 
thereby alTo fcrtiliz'd by pafllng through their Bo- 
dies 



gif/B yl ijiiarniiai mudica ftminum (Filicis Phyllttidis quo- 
qoc) M foliM in fubjtctam chart* mund* . — — febtdam 4t(u- 
tiAiur, dtiir^diiirvi, v Jtiitdt m aetrvum eonvtrrdtur, vifiem- 
larnni feminaliHin flurifnit tinm diffiiinuibui, a- Jiii (wvimw 
^Uifii, attrvului vtirti mtiitri ptr p*TU» vidttttw, »e»Jtetis 

MtfiSyrfnibui *hi iftiufmtdi btjiiol'ts rtfl*tHS ijftt t^mS' 

fi utut tram^uillus fit, *»r* fnami admnH, cnpiigntiitm m- 
ur rumfemdam v^ftuUrum feniiui - —f itcifutur ; tr fi mi- 
ertfctfia ihtrtam ffcittis Bbtrni, feminn ftr earn mitdi^iu ff"^ 
fa, C ad nolabdtm ab atertia dtfiamiam frejella omfcriei. 
Mmj ibid, p. 131. 

Ti« aimiraliU Ceitirivanc* of Naiitr*, i» ihii Plant h nufi 
plain, for thi Sitd-y*fftli bting liii hfi Priftriitr ef iht Stid, 
'til there Irepi fram th* Injwrin »f Mr and Earth, 'till it it 
rdiny, when it is a frtfer Timt far it t« irevi, and thta it it 
rhrtwn round iht Earth, at Grain bya^iiful St-aitr. 
Whtn any Wet louehti thi End af the Sttd Vifih, with m 
fmart Hoifi and fudden Ltaf tt eftnt it jtif, and ■with « 
Sfring fcaliirs in Sttd le a pretty Dijlance rtund it, whtrt it~ 
irewt. Dr. Sloanc Voy. to Jamai<», p. ijo. of the Gtnti- 
anella fian ea:riiiti>, KCC. 01 Spirit- Leaf. 

The Plinis of the Cardamint-family, and many otheir, 
may be »dded heie, whole Cods fly open, and dart out 
their Seed, upon a fmall Touch of tbe Htod, But ifa« 
moft rcmarltable Indance is in the CarJamini tmpatitns, ra- 
jdi Siliqut (faith Mr. Ray) vii Uvilir lailt, aiinikm ejaenUtt- 
tmr [Seinina] ima, qaed lengi mirabiiim vidttur, tifi filiqnat 
nen tetigtris, ft tamen rrtanttm velut lailurui prcximi admovs- 
as, femiua in apprtpriit^uanttm tvibrabunt ; ^utd mm ito^ 
rifoniti ft ftpiUi txptrtHm fcribit, turn JthnfitnHS afud GtrttT' 
dum veritm ep affirmat. Hilt. Plant. L. 16. a 10. 

Neither is this Ptovlfion made only for Land Vegetables, 
but for fuch alfo as grow in the Sea. Of which 1 (hall gi»e 
an Inftance from my before commended Friend Dr. sloat$e. 

.jit te ihi Fuci, their Sttd hath bttndifeavir'd, (andjhew'd 

mi frft,} by the Indujlry ef the iageniaiti Mtrbari^, Mr. Sam. 
I Doody, wAs found on many ef thii Kind, felrd Tubereulei, tr 
Sifiags ia fame Scaftm, wherein were hdi'd ftveral round 
Sttdt, as tig as Muflard-Seed, which, when ripe, tht atu- 
■ ward Mimbrane 0/ ilie T%htrcuii breaking, iia-viih the Setd i» 
fiiSt uf and down -aiilti ibt Wawti. Tbi ^ct& tgnw^ 
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dies (?) 9 and others not thus taken Care of, do 
many of them by their Ufefulncfs in human Life^ 
invite the Husbandman and Gardiner carefully to 
fow and nurfe them up. 
To 

stents^ or any fol'td Foundation^ by Means of a Mucilage H 
carries with ity flicks to them, and fljoots forth Ligulae with 
Branches, and in Time comes to its Perfe^ien and Magnituda^ 
Sloan Voy. Jamaica, p. 50. 

But althoagh Mr. Doody had hinted, and conjedur'd at 
the Tfting ; yet the firft that difcovct'd the Seeds in lucii 
was the before commended Dr: Tancred Robin/on; as may 
be feen by comparing what Mr. Ray faith in his Synopf. Stirf^ 
Brit, p. 6. with his Affend. Hift, p. 1849. Befidcs which , 
Tuci, the Dr. tells me, he obferv'd Veffeis and Seed in Co^ 
ralloid Shrubs, as alfo in iieveral Fungi, not only in the Spe-* 
cies of Crepitus Lupi, bot alfo between the LamelU of other 
Species, and in that fubterraneousKihdxaU'd Truffles, whofe. 
Seed andVeiliBls open iiv tke Ct)tre^, at fotne Seafons be 
faith, like that of Mallows ito JShapc. 

As to the Crepitus Lnpi^ I^h^fe more than* once examine 
their Powder, with thofe excellent Microfcopes of Mr. fTi/* 
fon*s Make: But the raoft fatisfatftory View Mr. Wilfon him- 
felf gave me; by which I found the Seeds to be fo many 
exceeding fmall Puff-Balls, with round Htads, and longer 
than ordinary (harp-pointed Stalks, as if made on purpofe 
to prick ealily into the Ground. Thcfe Seeds are inter- 
mixed with much dufty» Matter, and become hurtful to the 
Eyes, probably by their (harp Stalks pricking and wounding 
that tender Organ. 

{q) The ancient Naturalifts do generally agree, that-Afi/^ 
feltoe is propagated by its Seeds carried about by, and paffing 
through the Body of Birdsr. Thus Theophraftus de Cauf. 
Plant, L. 2. C. 24. T« 5 ^ ^*^ epOwft Szc, In'tt'tum verh 
a paflu avium: ■ ' " §ti^ippe Vifco* detraito confefioque in al" 
njeis, quod frigidiffimum eft, femen cum excrement purum di* 
mittitur, cp* foHA mutatione aliqud in^ arbore ^tercoris caufei 
pntMat^ .krumpitque, &c. So alfo Pliny faith, viz. Omnino 
autem '{arum [ Vifcumj nullo mode nrnfcitur^ nee ntfi per al- 
'ukfm'AvMfu redditum, ^mkxime Palumhis ac Turdi. H&c eft 
natmra, Mt nift maturatum'iff vehtn Avium, non provcniat, 
VMn^J^^-H.L. 16. c. 44'. Whether Vfhzt Theophraftus :ind 
PtiuyiJifAm, be conducive to the better fertilizing the Seeds 
ohMiJfekoe,'l know not; but that it is not of abfolute Nii- 
ceffi^ I'tJan affirm upofi mine own E%^t\\^<i^t> \\vvv\\^*v^^^^ 
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To this fo (ingular a Care about: the Propaga- 
tion and Confcrvation of the Species of Vegeta- 
bles, I might add the nice trovifion that is made 
/or their Support and Aid, in {landing and grow- 
ing, that they may keep their Heads above Ground, - 
and not be rotted and fpoii'd in the Earth them- 
fdves, nor thereby annoy usj but on the contrary, 

tlicSeedj germinate, even in the Bark of Oak. But although 
the/ (hot above an Inch, ind fccm'd jo root in the Tree* 
yet they came to nothing, whether dcltroy'd by Ants, v- 
which 1 fufpciicd, or whether difagreeing with the Oak, I 
know not. Bui I fmce find the Matter put out of doubt bj 
Mr, Dffeiiy, which fee in Mr. /(ay's Hifi. PUmt. App. p. 1918. 

Sutmtgt are faid to he ferlilii'd after the Time Mannerj 
IS Tavirnhr faith was confirm'd to him by Pcrfons that li- 
ved many Years in ihofc Parts; whofe Relaiion was. The 
^uimig being ripe, fevctal Birds come from the IflanJs to-- 
ward the Somh, and devour ir whole, but are forced to 
throw it up again, before it be digcited : And that the Nm- 
mtg, then bcfmear'd with a vifcous Matter, falling to the 
Ground, takes Root, and produces a Tree, which would 
never thrive, was it planted. Tavtrn. ef the Commnd. ef the 
G. Mogul. And Mcnfitar Tht-uttiH, in his Travels to the 
Inditt, gives this Account; The Tree is produc'd after thij 
Manner; there is a kind of Bitds in the Ifland, that having 
pick'd off the green Hufk, fwallow the Nuw, which having 
been forae Time in their Stomach, they void by the ordi- 
nary Wa^ ; and they fail not to take rooting in the Place 
where they fall, and in Time to grow up to a Tree. This 
Bird is Ihap'd like a Cuckow, and the Dutch prohibit their 
Subjefls under Pain of Death, to kill any of thetn. Vid. 
Sir T. Fopt Elitm'i Nat. Hifi. 

But Mr. Ray gives a fomewhat different Account : H»nt 
/i'«fl;(ra,[Nucem Mofcbataai] varUqaidem avts dtfafcuntm; 
fed maximt dlumh* gcniti *lhttm v farvum, tjut dthtfcinti 
nucamento, illtil* fuai/ilalt Maeis, hunc cum Nurt tripi»nt 
C- dtverani, ntc nifi rrflilA ingtuvie eapaciffimA faginam dt- 
ftrunt. Ntfiratei ihl mercMterts Celumhis iftit Nut-CTt«S 
Ji-Jt Nueivtrii numtn imfefutrunt. S^uai autctn verant Smetf, 
fefi iniegrMi per alvum rtddunt. Reddiit ciiiits deindt gtrmir 
tiant.ulpttt frttnaurtit ftr'vert Ventruuli. ^rberis indt nm- 
tJt ecu fricocioreSf facile funt corruptkni 6baoxit fruttumque 
ferunt citerh muUe ■viliorem, V hie eaufa nt^Uiiiim- ineoiit 
tDniemptamq^Uti frtltr Macin, quim ad adu'.tiratidHm mtlif 
rtm adhihtnt. R»y H.?. L.i.1. t. a,. , " 

mmfet , 
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minifterto all their Ends, and ourUles; to afford 
us Houfes, Utenlils, Food {r\ PhyGcfc, Cloatfa- 
p4hg, yea, Diverfioo too, by the Beauty of their 
'- liooks, by the Fragancy of their Smell, by crea- 
ting us pleafiint Shades againit the fcorching Bcaras 
■ pf Summer, and skrecning Us againll the piercing 
CjWinds, and Cold of Winter (i). . 
p-. And it is very oblcrvablc what admiiable Pro- 
ifriGons are made for this Purpolc of their Support 
nnd Standing, both in fuch as (land by their own 
rtrengch, and fuch as need the Help of others. 
' 1 I'uch as ftand by their own Strength, it is_ by 



liXy) ^rleres Mandiiritui firugt fmfb htmiHUn mitigawf, 
I memhra Olei Uqner, wrrfqut pflus Vint: tot 
m^* ftp'rti anisHt fpunlc vemenlts: u mfft dcpu^Heittr 
it tarom caufa cum ftrts, zr pajii -aMfra^rKm cerpvrUnti 
^fifeis axpeluntHr, tiiamnum tumin fecundx. AlilU prttcrta 
funt ufus larum, ftnt ijtt'ibn! vies degi nun pe$f. Arbore ful- 
eamui mgria, terraf^itt Bdmotiemus, aritm tx*dijieam>ti ttclA. 
Plin. a H. L. II. c. [. 

(j) PUniaram llfus Uiiffimi paiti, cf in emni tiiu pant 
tccurrit. Si/tt ilUi Uuli, fiat iiih eimmttdi, non viuititr, m 
ntl nivitur emnino : ^»£Cun^iii ad tiiHitm iteeiffaria /uni, 
auiteuaqM ad dcliciai faciuat, i Ucupletijfima fuo ptnu abundi 
[ubminifir^nt. ^Juano ex 'ii mtnfa innacentier, mundinr, [a- 
labriar quim tx Ammalium ctde c lanitmit Homa tine n*- 
turi Atumil carnivaram nan efl ; nuUii ad prtdam v" rapi- 
nam armii infiruclum, nan dtntibui tstriii CT firrMis, ho» 
ma unguibui aduneis. Manns ad /ruflus tclUgtniiat, diaiti 
ad mandcadas mmparaii. Non ligimai ti ami DiUi/tum ear- 
nes ad ^futn ccnetffas. At nqa -oiclum tastiim niiis fmpptdi- 
last, ftd c^ V<fiititm, v Mtdklnam w Dumieilia aliaijut tdi~ . 
ficiA, t? Navigia, C SupeliiiliU'm, V Facum. V ObltHammt* 
Stnfuinn Aoimiqiie : Ex his nartbui adaramtnta V fHjftmigiit 
parantur. Harum fiorts iiitnarrab!li_ciiliirum C Sihematum 
■uariitau, t/ tUgatftim, eeulas' exhilaraal, fua-uijjima odor.wm 
ifuei ixpirant fraganiia /piritus rtereaat. Harum fmiius giiU 
illiitbra mcnfas Jecundai inflruMnl, v langutnttm appcttlitm 
axeitant. Taw virartm amxnijftmnm tcitlii amUum, ^Htm 
pir ptaia psfma agros, fylva! fpatiantihui etjicmnl, crimtrat 
tjuat tomrtt tfium ir falis ardotes prabent. Rty. ib, L- v. c- 
J4. p. 46. 



4f8 Flowers and Seed of V^etabUs. Book>*. 
Means of the ftronger and more )igneous> Parts, 
(equivalent !o the Bones in AnimalsJ being made 
ml inflexible, as Bones; bccaulc they would then 
be apt to break > but of a yielding clailick Nature, 
to cfcape and dodge th« Violence of the Wiodss 
and by Means alfo of the Branches fpreading h«nd- 
fomcly and commodioufly about, at an Angle rf 
about 4f gr. by which Means they equally fill up, 
und 3t the fame Time (nake an J^quilibration of 
the Top (/). 

And as for fuch Vegetables as are weak, and 
flot able to fupport themfelvcs, 'lis a wonderful 
Faculty they have, fo readily and naturally to make 
Ufc of the Help of their Neighbours, embracing 
and climbing up upon them («), and ufmg them 



(r) All Vegetables of a tall and fpreading Gfowih, fecm 
to have a itatuial Tendency to a heniirpliencal Dibuuii, but 
generally confine tlieir Spreading within an. Angle of 90 gr. 
as being the mod becoming and uTeful Dirpoijiion of its 
Parts and Branches. Now ihe ftiontft Way to give a moft 
graccliil and ui'eHil filling 10 that Sface of dilating and ipread- 
ing our, IS tn proceed in flraii Lines, and to difpofc of thofc 
Lines in a Variety ot Parallels, ctt- And to do that m a 
quadrantal Spice, vc. there appears but one way.p<^£ble, 
■and that is, to form all the InterfcAtons which tbcStioots 
wid 8raiKhes make, with Angles of 4^ jr. only. And I 
' Jar e appeal to all if'icbe-not in this Manner, altnoft to a 
■Nicary obfctv'd by Nature, Vf. A vifiblc Argument , that 
tb« plaftic Capacities of Mawcr arc govern 'd and difpos'd by 
-an ali'Wife and infinite Agent, (he native StriiircBcs ;and 
>Regobriti<s of them plainly Ibewing ftom whofc Hand tbcy 
■come. -^"fWB* ef-tht Origixt and format, af Bejf. Shtlli, 
■ttC. Print. I.ond. 1705- P*S- 38- -41. 

' (w) tn -Hfiiera, fui tidi (7 rami hinc indt cUvicuias, ^n^ 

' raditnlas tmitmnt, qa* parrtubus, ^tl acearrinribus OfboribHt 
ttlitii ^itis firmantur^ u- in altMrnfufptnduntur.- OMJufp^o- 

.'di r^dtcuU fntrffundt/xnt, vfilu toepiriimiuTi qir ejuaimi- 
'tumtft, gittthujum futntnnt hi»aort^, /m Tiretijfliuajun, fuA 
MrcTe tapidibui neHantuT t^ a^glatiaa'ii>ir.''~—Kott mineri m- 
Juflria Naiura uiititr in Vilt Canadtn^i, %i.<l. Wv. tdmuaUe 



BooBcKl The. Support dfVegetahks. . 413 

r fB Crutchis to thcif feeble Bodies: Some by their 
I jidd convolving i^aaiky, by twilling themfclvea 
' iiJtea Screw about oiheisj ibme advancing them- 
' Jfelvcs, by catching and holding with their curious 
fiiafper's .and Tendnh^ equivfilent to the Hands j 
feme b,y linking in their rnoty Feet \ and others 
I lity the EaiiHion of anatuiiilGluc, clofelyand firm- 
ly adhering to lametbing or other that adoiiniders 
linilHcicnc Support unto them. All which various 
I Weihods being fo nicely accotnmodaced to the ladir 
itoencies of thole helplei's Vegetables, and not to 
lipc met with in any bciides, is a manifcll Iitdica- 
ItJBion of their being the Contrivance and Work of 
ihc Creator, and that his infinite 'Wifdom and 
L^re condcfcends, even to the Service, and weU- 
teing of the ineanell, moll weak, aod helplefs io- 
kfaifitivc Parts of Ac Creation. 



Kftd curious Make of whole Tendrds and their Feet, fee in 
fte illuftrious Aulhor, Matpig. de Capnolis, &c. p. 48. 
CUrpers are ol 1 compound Naiurc, between that of « 
d a Trunk. Their Ufc k iometimcs for Support on- 
a the Gafpers of Vines, Btiony, c^r. whofe Branches 
'Being long, (lender and fragile, wouM fall by theic owh 
►•^Vcight, and that of their Fruit i but thcfc CUfpers ttlting 
tftold of any Thing that is at Hand; Wliich they do by > 
^^TuTjl Citcuiftvolucion which they have; (thofc of Brionf 
: a tetrogrrfeMouon about every third Circle, in the 
u of a double Clafp : fo that if they mifs one Wsy, they 
lay catch ihe other.) Somenmes-the Ufc of Clafperj is ai- 
jf'for aSupply, as in the Trunk Roots of Ivy ; which being 
JJPlant that mounts very high, and being of a clofer and 
To'c conipafl Subllancc than that of Vines, the Sup would 
* be fufficieiitly fupply'd lorheiipper Sprouts, unlerslbefc 
ffiilcd the Mother Hoot; but thefe feive aJfo for Support 
tod. Sometimes alfo they fervc for Stabiliinent, Propaga- 
tion and Shade; for the ^rll of tliefe fervc the Clalpets of 
Cucumets; for the fet^ond, tbofe, or rather the Trunk- 
Roots of Chtimvmii: ind'forall three the Trtmk-RooK of 
ntwrtrtfrfw.' Hsrris Lix. Tth. mvtrh. Cla^cri. 
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4X0 Vegetables peculiarly ufefiil. Book X. 
!n t)ie lart Place, to the Ufcs already hinted 
at, I might add a large Catalogue of fuch among 
Vegetables, as arc of peculiar Ufe and Service la 
the World, and fceni to be deGgn'd as 'twere on 
Purpofe, by the moft mercilul Creator, for the 
Good of M.in, or other Creatures {w). Among 
Grain., I might name the great Fertility (x) of 
fuch as fcrvcs for Bread, the cafy Culture and Pro- 
pagation thereof, and the Agreement of every Soil 
and Climate to it. Among Trees, and Plants, X 
might irllance fn fome that fecm to be dcfign'd, 
SIS 'twere on Purpofe, for almoll every Ufe (7), 

and 



(y.^ V^ewHc! afford not only Food to Irraiona]s, but 
rifo Phyficfc, if it be true whicii ArifiotU faith, and after 
him Plh-j; which laiter in his 8ih Bftok, Ch*p. 17. fpcci- 
fics divers Plants made ufe of as Specificks, by divers,, both 
Beads and Birds: As Xfittanj by wouaded D"r, CeUndlnt 
by Swalhzu), .to cure the fore Eyes of their Young. c?r. 
And if ihc Reader hath a Mind to fee more Inft.inces of 
this Nature, troany of ihera fanciful enough,) he ui^iy coa- 
fuh Mirfeaiu in G(n(/>pag. 933. 

{x) Sec before Book IV. Chap. ti. Naie {h). 
, i^) Planta htc unica [Aloe Americana] laquit Fr. Hirnao- 
dti, quic^uid viU t^e fottfi niceffarium prtfiarc faciti foiifi, ft 
tjftt rebus humanii modus. Tita cnim ilia Ugncrum fifitnda- 
'rurnqut agrerum ufum pr*Ji*t, tauUs ugaarum, felia f«ra te- 
(la tegtitdi ilfibricum, lancium ; mrundem ntrfiali, c" fiirair 
und$m habtnt ufum ad linteam'ma, calceai, tJ" ■vefiiinenta con- 
fideada autm apud nss Linum, Ctnnahh, Gejfipmm, &C. E 
muereniSus jtunt tlavi, aeuUi, futuU, quibus pirfaraniit au- 
r'tbui, maeerandi cerparis gratia, Indis mi mm erat cam Dt- ■ 
fttonitm vaeartnt (ullui; item aciculc, aciis, tr'iiali militarts 
cr rafiilla idenea feiUndis fahltgminibus. Prtltrsa i fueca 
maaantiy cujas evulfis gtrminibm imernis fslUfve nutrioribns 
(ullis [Yztlinis] intnidiam cavitaitm, fiiUal planta, unica ad 
50 inttrdum ampharas (quad diitu eft mirabdt) Vina, Mel, A- 
-fttum ac Saceharum parantur [The Methods ot'' whjeh he 
tells.] Idem fuceus mtnfts citt, dU/Mtn Unit, Urinatn t-uacai, 
Rtnet o" Veftcam tmundal- E radict quoqae Rijiis fiiiat fir- 
miffim*. Crajfiares foliorUm partes, iruncufqus. decocU ful> 
ierrA, idtnda funt apia, fapiuntqui Cirrea frujia [acchara 
eendiia: quia G" vutntra re(eilli*mir( wn^Utmant, Folia , 



and Conyemcbce } fome to heal the tnpft.flHbborr^ 
and dangerous Diftemiper^ {z\ xo alleyuuie and:eta(e 
th< Pains ^ai) of pur po^rinfiim Biodiesi: gHrt^0 
Wbiid Qvcr: And fome dcfignedifofr thcfMfculIar 
Scmtic and Gckni of particular Places^ either to 
c&reVfiicfi Diftemjpers as -art^^ peculiar. CO them, by 
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ducuht, IR^difis fuuus /j<ei» Firafry^toii^. curat afud' Indos »t 
lir. PSfltncr. Ray. ib. L. II, C. j;* Stti[{o Dx. Sloane V^, 



fi7 Jainaica, />. 247. 
'-Therctrc-alfo two Sorts of i</» bffltfies, mentioned hj 
the fame Dr. Sloam, one of which' is in ade ufe of for Fifh- 
ing- Lines, Bow-Strings, Stockings, anid Hammocks'. Ano- 
ther 'hath Leaves tha^t hold Rain-Water, to which Travel- 
lers, ere. retort to quench their Tkiirft, in Scarcity of. Wclls» 
dr' Waters, in tijofe dry Countries. liid: p. 149. , 

(z) For an Inftance dere, I fiiall name the Cortex PtruvU 
anusi which Dr. Morton cMzAnHHohisin lAmmoH drumna' 
rum vitAhumanA plurlntdrum dlvinitns cjoncojfa. ^DeFchr, Ex- 
^er: V.-C.3. In SamtMtem Otntutm j/hfUldubio a Dto O, M, 
condhut, Cujus gratia. Arbor ' vitA^pqnaatiaf 'jur$ merits 
apfellarifotift. Id; id. c. 7* Eheu! quotconvitiis' Jiercule^ & 
divtna hAc Antidotus jaBlahdturf \\a9u 

To this (if we may believe the Efbemer. Gorman, And. it. 
Obfef. 74. ani fome other Authors) we may add TrifoUum 
faltidofum,^ which is become the Panacea of iHtfi Gerntan and 
Norihefft Natlbtis. 

(ad^ Pro dolorihus ^uitttfcunjue fedandis frAfianttfimrfiff^ 
per uj»s Opium hahttur^ quamoBrem fneriih Nepenthe appeh- 
tart foUtj V* remtdhtm vtre divinum exiftit, Et quidem jath 
Imirari vix pojfumus, quom'odo'n^gihte ififcerU aut membri €$t* 
jtijftam tortura inpgntf t^ ' $7tiol^4rbiti crntiatn, phiatmacum 
hoCf incaniamenti infiari levamen €9^ wmSiyito'Uf fubitam^ im- 
Wo interdum abfque fimnop aut faltim priks qu^m adi/enerit^ 
'^ioncedih Porrh adhuc magitjIupeAdiim-efif qA4d doneti parti' 
cuIa Opiatieit operarif c potentiam' Jttam narcoticam exerere 
continuant f imt^'b etiam dliquafndm poftquamfomnus finitur^ 
fumma atevtktio ^ tp' indplentia in parfc'^&i petfiJU, Wil- 

m, Phar, m. par.j. S. 7. c i. $. 15. 
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4t% Ve^etaytes pecutinr^ ufefui. BookX- 

growing more plentifully rhcrc than clfewherc (fij.j. ^ 
or clfc 10 obviate Inmc Inconvenience there, orcai;, 
fiipply fomc conftanc Ncccffity, or Occafion, mit' 
pouiblc, or at Icall not cafyj to be Tupplioj ail^ 
otbcr Way {cc). 'Tis, for Inftancc, an admira- 
ble pfovifioo m«lc for fomc Countries fiibje^ to 
v»..i M.t I > - Drought, 



, (4fi) Talii Plantarum fytchs m qnaeunqat rigioKt, 



Mnvntunti imb ex pUnlamm Bafceniinm frujMeittiA' /iijitf[ 
iMmadvtrltrt pep qMi^H! morhi [cndemii)] •jmnlibtt re^iafi^^.'^ 
jifla fit, fcrtbit Solirtaadtr. Sic apud Dami , Frifios , Wofi" 
UaJai, quiias, Scerimui fitijuiajt CechUaria ecpioit frtiiw- 
nit. Hay.H.n. L. i6. c.3 

, To this may be iddcd Elfner% Obrcmtions concerning 
Cho Virtues of divers Things in his Obfcrvalions de Vinct- 
Itfiict ScraphuUiuia rtmtdii. F. Germ, T. i- Obf, 57. 

Joha Btruminui^ a Phylician of Dort^ piay be here Con- 
fultcd, who wrote a Book on piKpore to fiiew, that every 
Gouniry hath every Thing fetviiig 10 itsOccafions, and pai- 
tieulaily Remedies afforded lu all the OiHempcts it is Tub- 
fcct unto. V. Btair^fiuiiif^fi». Batav- fit^i Inirod. adMt- 
die. indigtnam. 

(«) The Defciiption Dt. Sh^at gives of the Wild-Pint 
is , that its Leaves are thanelled iit to catch and convey 
Water down into their Refervitories, that ihcfe Rerervalo- 
lies are fo made, as to hold much Water, and clore at Top 
when full, tO|hinder its Evaporaiion. that thefe Plantsgrow 
on the Arms of the Trees in ihe Woods ctttf where [tn 
thOfc Parts] as alfo on the Barts of their Trunks, And one 
Contrivance nf Nature in this Vegetable, he faith, is very 
admirable. The Seed hath long and many Threads of To- 
neniMm, not only thai ir may be carried every where by 
the Wind - — - but alfo that 11 may by thofe Threads, 
when driven through the Boughs, be held fall, and flick to 
the Arms, ind eitant Parts of the Bjiks of Trees. Sofoon 
as it fptouts or germinates, slihcugh it he on the under Part 

of a Bough, its Leaves and Stalk rife pctpendictihr, 

or ftraic up, hecaufe if it had any other Pofition, the Ci- 

ftero (before- mctitioiied, by which it is chiefly nourilhed } 

made of the hollow Leaves, could not hold Water, which 

15 necefTary for the N'ourifbment and Life o? the Plant -^— 

■ la Scarcity of Watei, ihi^ K^wvitoty is ceceffary and Aif- 

"iuent. 



^ItooisC^.VeietiitlfiJtcutiar^ ufeful. 413. 

Drought, that when the Waters every "where" 
fail, there arc Vegetables which contain not only - 
Moifture enough to fupply their own Vegetation" 
and Wants, buc afFord Drink alfo both to Man ancJ ' 
other Creatures, in their great Extremities {dd)i 






ficieatfc .not only for the Plum ii (elf, but likewife is very 
nfefutlo Men, Birds, and all Sorts of Infei-ls, whither thejr 
tjotnem Tiuops, and feldom |o away without Re frellmi en t. 
JiTXyTSS. JiiH pSilfranf.'ii^.^^l, where a Mgurcisof 
&js notable PUnt, as alio In Leu'ihai'p'% Abr'idg., ('. i, p. 6I5. 
The mid-Prni, fo called, cT-e. hath Leaves that ftill hold 
Pint and a half, or Quart of Raia-Wasr; and thie Wwer 
icfreflics the Leaves, and nouDilies the Root, Vjfhca we 
findthefe Pines, we flick our Knives into the Leaves, juft 
tbove the Hool, and that lets out the Water, which we catch 
in our Hits, as I have done many Times to my gieat Re- 
lief. Damfitr's Coj, u Cainfeachy, c. 1. p. 56. 

(dd) KavatitiixzWi us of a Tree csUed'ihc Eejuct, which 
twines about otherTrees, withits End hanging downwards; 
and that Travellers cut the Nib off it, 2nd ^efently t Spout 
gf Water runs out from it, as clear as Cryftal, enough and 
to fpate for fix or eight Men- 1 drank, faith be, to mySa- 
tisfadiou of it, found ii cool and fweei, and would drink it 
as ol'tcn as I found it in my Way, ^s a Juice and natural 
Water. It is the common Relief o^H Herds men pn the 
Mountains. When they are thirity, tlTey lay hold on the 
Bejuco, and drinfc their Fill CalUa. of Vty. and Irav. yd. i. 
ia the Suppl w Ns^yarcue'f ,/1cm«s( u/ Cliiiia. p. 35;, 
. The Waicrvj'uh of Jamaica hath the fame V^cs, concern- 
ing which, mj[ befo I e- com mended Frieoti, Dr. Shane, fa- 
voured me with this Account from his OtIemafPapets ; Tiii 
put grs-Ming c» dry Hiili, ia, thi Woidt, tvjen nn Watir ii m 
el v.-ith, its Trmtk^ if («t into fiuts live or thru Ttrdi 
and htldh-j tiiher ^nji t^ thetioulb, affardi fe fU?itifiil- 
limfid, innsccbt, and njfrtfiing Water, er Sap, ai gt-tiet 
Lift It the droughty Travtittr er Huniir. IVhina thii tt 
'pery much ciltbraled ty all ihi ^habitants of theft IJlattdt, 
fit an immidiati Giflef ProVtdenet to their dijlrtjfed Conditien. 
J. To this we may add what Mr, Ray takes notice of con- 
cerning the Binh-Tree., In initiii Verh anttijuam fttia fr/i- 
'ditrt^ ■vulferaia dutceiti fuceum eopme effundit, ^ntm fttiprejfi 
-tajlort! in fjlvis f^penumeri potari feltni. Not tiiam nunfi- 
^tl ea iiqifort ricrtaii fumui, eitrn htrharnm gratia vajiai ft' 
'ragravmm fyivas, in^ttll Irag»i. Raii Cat, Plant, circa. 
'.^aniab. ia Qetul^ 
4!..' ' E-^ ^ ' ' ■ ' "^^ 



4»4 OfVegeUhks. Book X. 

and a great deal more might be inftanced in of a 
like Naiure, nnd Things that bearludi plaiiiilia- 
prcficsof the Divme Wifdam and Care, that.tbcy 
manifell ibc Supcr-intcndcncc of the infitUcc"Cre- 
ator. 

Thus \ have givap-n Sketch of another Branch 
of the Creation, which (atthoughoneof ihcmean- 
c(t, yet) it it warfacciirately viewed, would abun- 
dantly roanifcft it felt' to he the Woik of God. 
But becaiife I have been fo long upon the other 
Parts, althoughlcrsthsnihcydcrcrvc, In^ulithere- 
forc content iny fclf " '-'^ 'hofc general Hints I 
have gircns which r ever I'crve as Sp^- 

mens of what might I en more largely faid 

bout this -infenour Im the animated Grea- ' 

/, fuch as Stones, Mj^ 
ni. 1, an„ like, that which 1 have 

alrcaay i-<tiU in the Beginning lliall fufficc. 
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BOOK*XI. 

Pra&kal Inferences from the fore^ 

going Survey.; 

A'VIN G in the preceding Books car^ ' 
ried my Survey as far as l.care at pre- 
fent to engage my f^If, all that remain- 

eth, is to draw fome Inferences front 

the foregoing Scene of the great Creator's Works, 
and fo conclude this Part of my intended W^ork* , 
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CHAP, jg^; . 

That God'^ Works are Gre^Km Excellent. 




TH E firO: Inference I fhall 4HU|K^1I be by 
way of Confirmation oJF th£^H|^That/i&^ 
Works of the Lord are ^r eat (a). AnjHp is neccffa- 
ry to be obfcrved, not againft the ntheift only, 
but all other qarelefs, incurious Obfervers of God*s 
Works. Many of; our ufeful Labours, and fomc 
of our beft modern Books ihall be condemned'* 
with only this Note of Reproach, That they afc 



(a) Equ'tdem ne laudare quidem fans pro tnerlto pojfutn ejus 
Sapi^ntia^ ac Potsntiam, qui an'imalta fabricatut efi. Nam 
ejufinodi (fptra non Laudtbus modoy verum etiam Hymnis funt 
majorat qua friufquam infpexijjhnus^ fieri non pojfe perfuafum 
habeamus^ confpicati veroy falfos nos cpinione fuijfe comperi^ 
mus. Galen. deUf.Part. L. 7. c. 15. 

6 ^3^^>sX. 



4» ft CQ(ts IVorks are great, Book XI. 

»bom trivial Matters (^), when in Truth they are 
ingenious and noble Difcoveries of the Works of 
GOD. And how oiten will many own ihc World 
io gCQcral to be a Manifcftation of the Infinite 
Creator, but look iipon the I'cveral Parts thereof tu^ 
only Toys andTrifes, fcavce dcferviog their Re- 
gard? But in the foregoing (I may call it) than- 
licnc View 1 have given ot this lower, and mott 
flighted Part of the Creation, I ha»c, I hope, 4- 
bundantly made out, thai all the Works of the 
Lord, from the moft regarded, admired, and pnii- 
fcd, to the meaneO: and mott flighted, are greac 
and elorioiis Works, incomparably connived, itad 
as adniirably tnade, fitted up, and placed in the 
World. So far then are any of the Works of the 
LORD, (cvcnthofeefteemed tho mcanertj from, 
dcferving to be difregardcd, or contemned by 
us {c\ that on the contrary they dcferve (aj Ihall 
be fhewn in the next Chapter) 10 be fou^t eU, 
enquired after^ and curhufiy and diligently prysd into 
by usi as I have Shewed the Word m the Text im- 



(Ji) 2i^n t»men pifere dehtt Ltfions, e» ilttllligirt, ijufmad- 
medatn ne itdruTam ^mdem figua ta itifii tfficirt. Gaieri- 
ibid. L. II. Jn. 

{c) An igiitir etiamfi ([Hemaimodum Nttura htc, o" i]Hf- 
maii, fummA ratiem ac pr»wdtnti* d^c^i peiuii, iia cr nn 
imtfari ali^Mando ppffimus t Egf i/fra exlfiimo mnUii Hoflrum 
1ft id quidera p'ffi, nequt cnim artsm tiaiurtt ixfunittu: Eo 
- tttim tnado omnine earn admirarentur ,. .Si» miniu, fam JaliM 
»m viiHpirartTtt. Galen, ib. L. lo, c. 1. * ' "'' ' ;-pntt-' 

-i.i: n- ... M ^jTi" 
j.,t..-, '. ./( 1 f^ * . '/ '/■ ritiuru cil ■■ ■./!.■; 
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CHAP II. 



1 



That Go dV l-Vorks ought to be emptir'ti iftfgi' 
'"arid (hat fitch Enquiries are commendabk. " 

fef^flE Creator doubrlcfsdid not beftow fo much 
,X Curioficy, and cxquifite VVorkmaiiftiip and 
^ki!l upon his Creatures, fo 6a looked upon with 
a'carelels, incurious Eje, efpecially to have them 
^ghccd" or coBtewined ; but to be adreiired by the 
nrtiona! Pan of tbe \Voild, to magnify his own 
Power, Wifdom and Goodnefs throughoiit all the 
^orld, and the Ages thereof. And therefore wc 
iflay iobit upon it as a great Error, not to anfwn- 
thote Ends of the infinite Creator^ hut rather to 
Oppofe and affront them. On the contrary, my 
TfXt commends GO D's Woilts, not only for bc- 
ftig great, but alio approves of thofe curious and 
lilgcnious Enquirers, lh5.l feek il^kvut^ ot pry into 
Hbem. And the more we pry into, and difcover of 
khem, the greater and more glorious we 6nd them 
ib be, the more worthy of, and the more exprefly 
^b proclaim their great Creator. 
\- Commendable then are the Rcfearchcs, which 
toany rfmongll us have, of late Years, made into 
|bc Works of Nature, more than hath been done 
M fomc Ages before. And therefore when we arc 
"'ked, Cut Bono'? To what Purpofc fuch Enqui- 
cs, fuch Pains, fuch Expence? The Anfwcr is 
eafy, \l is to anfwer the Ends for which GOD 
|)cftowed fo much Art, Wifdom and Power about 
Aem, as well as given us Scnfej to view and fur- 
fey them j and an Underftanding and Curiofity 
to fearch into them : It is to follow and trace 
^m, when and whiiha he Icsids us, thai we in3.<{ 



4i8 God's JVorks are manifeft. PobHJ^I,' 
feeanJ admire his Handy- work our fclves, and fct 
it forth to others, that they may fee, admire and 
praifc it alfo. I ftiall then conclude this Inference 
■with what Elihu recommends, Jnb xxxvi. 14, 2f. 
RetntfHber that fbeu ma^mfy his fferk^ "wbicb Men 
heboid. Every Mas may fee ity Men may behqtd it 
af<irof. " -^ 

: '\ 

CHAP. III. 

Xhat Gao'sfVorks aremanifcjl to all: Wheife_4 
the Dnreafonabkncfs of Infidelity. 'k; 

^wanHEconcludirlg Words of theprecedingChap- 
^^, ter fuggefts a third Inference, thatthe Works 
of GOD are fo vilible to all the World, and with- 
al fuch manifeft Indications of the Being, and At- 
tributes of the infinite Creator, that they plainly 
argue the Vilend^ and Peivcrfnefs of the Atheift, 
and leave him inexcufable. For it is a fign a Man 
is a wilful, pervcrfe Atheift, that will impute fo 
gloriousa Work, as the Creation is, toanyThing, 
yea, a mere Nothwg (as Chance is) rather than to 
GOD {a). .'Tisa iign the Man is wilfully blind, 

that 



(4) Galta having taken notice of the neat Difttibution of 

the Nerves to the Mulcjes, and other Parts of the Face, 
cries out, Hic enim farturt* funt n/itra ! Cittriim turn ejnni- 
Bus [panibus] imm'ilti, lanlefque ejfifinguloi {^nervoi'] wag^ 
tiiiadim, quaaiifariicult trat nectffe; hand fiu> an honiin'um 
fn fobr'tarutn ad forrunarn tpifiiemid revocars, jfl'aqtu ijuid 
ipijdim erit, qmd cum Pravidintid C7 ^rtt effici/ur T Omnimo 
tnim hec ei mntrar'mm $Jfi deiit,. quad Caja ac Fortuilo fif. 
And aftcrwar'35, Htc quidtm atqut cjufmodi Artis fcil. ac^SA- 
piemU'Ppfra tfft iJicunns, J( maai Ftrtune trihuenia fttnt" Mt 



Chap. IIL Goij Works are manifejl. 4x9 

that he is under the Power of the Devil, under 
the Government of Prejudice, Luft, and Paffion, 
not right Reafop, that will not difcern what every 
one can fee ^ wbfU every Man snay behold afar ofl\ 
even the Exiftence and . Attributes of the CRE- 
ATOR from his Works. For as there is no Speech 
or Language where their Voice is not heardj their 
Line is gone out through all the Earthy and their 
Words to the End of the World: So all, even thq\ 
barbarous Nations,', that never heard of GOD, j 
have from thefe his Works inferred the Exiftence/ 
of a Deity, and paid their Homages tbfome Deity, 
although they have been under great Miftakcs in 
their Notions and Conclufions about him. But 
however, this fhews how naturally and univerfally 
all Mankind, agree, in deducing their Belief of a 
God from the Contemplation of his Works, or as 
even Epicurus himfjclf, in I'ully ^b) faith, from a 
Notion that Nature it felj bath imprinted upon the 
Minds of Men. For^ jaith he, what Nation is 
there^ or what kind of Men^ that without any Teach' 
ing or InfiruSlions^ have not a kind of jlnticipation^ 
or preconceived Notion of a Deity ? 

An Atheift therefore (if ever there was any 
fuch) may juftly be efteemed a Monfter among 
rational Beings s a Thing hard to be met with in 



funt eontrarta ; figtque jam quod in froverbils lUivii 

furfum fluent ; fi opera qu£ nullum habent neque ornamentum 
neque rationemy neque modum Artls ejfe; <omrana vera For'- 
tun^duxerimus^^c. Galen, ubi fupra. L. ii. c. 7. 

(h) Primhm ejfe Deos, quod in omnium animis, 6cc. And a 
little after, Cum enim non inftituto aliquo, aut more^ dut 
lege fit opinio conflituta, maneatque ad unum omnium firma 
confenfio, tntelligi necejfe eft^ ejje Deos, quoniam infitas eortim 
vel potiks irnatas cognitiones nalemus. De quo autem cmni^ 
um Ndtura confendt, td veram effe necejfe eft, Ejfe igitur De- 
OS confitendum eft. Ciccr. dc Naf, Deor. L. t. c 16, 17. 



^^^^ 



430 Gotts Works are mmifeft. Book X>. 
the whole Tribe of Mankind} an Oppofcr of all 
the World (c); aRtbcl againft human Natureand 
RMfon, as well as againft fits GOD. 

But above all, monftrous is rhis, or would be, 
in fuch as have heard of GOD, who have had the 
Benefit of the clear Gofpcl-Rcvclarton. Andllrll 
more monftrous this -would be, in one born and 
baptized in the Chviftian Church, that hathlhidi- 
ed Nature, and pried farther than others into God's 
Works. For fuch an one (if it be po(?ibIc for 
fuch' to be) to deny the Exiftence, or any of the 
Attributes of GOD, would be a great Argument 
of the infinite Inconvenience of thofc Sins of In- 
temperance, Lufi, and Riot, that have made the 
Man abandon his Rcafon, his Scnfcs, yea, I had 
almoft faid his very human Nature (<^, to engage 
him thus to deny the Being of G O D. 

So alfo it is much the fame monftrouj Infideli- 
ty, at leaft betrays the fame athciftical Mind, to 
deny GOD's Providence, Care and Government 
of the World, or (which is a Spawn of the fame 
Epicurean Principles) to deny Final Caufts (f)-'m 
God's Works of Creation 'y or with the Pitofaoe 
in Pfal. bixiii. ri. to fay, How dotb God know} 



{c) The Atheift in denying a God, doth, k Fi/ugrtb 
fifth, endeavour . immebilit movirt, c? tiUum infirm 

iwx tuntitm loago lempori, ftd f muliii hctaiaiiui, gentAuf, 
G-familiii, qum rttighfus Dmrutn citltus, gjw/i i'lviltb turif$ 
enrrifitat, unuit. PluMr, de Ifidc. , o' ,1- 

{d) See befoM Now (A). 

[e) Galen having liihftanli»lly tcfutcd the Sp'uuriau VtOfC^' 
pics of jifcltfindti, by (hewing bis Ignorance in.^iiiitqntf 
and Philofophy, and by Dcmonftrating i\\ ihe Cdlifit liytit 
■evidently in the Worts of Satitrt, viz. Final, £jp»(»wP,''')b- 
firumcntal, Maurial xai FurmalCauJis, coadudci ibos tgiiuft 
llis foitiucous Atoms, ex efitibui inttUigi peufi .- ^qiifi^ii^fp 

pt Mt jmd mttm tfitlint. GalcB. deUf. Pan. t.T>,'c.r|: 



hap. IV. Fear MdObedienceGcd'slDue. 

Mil tbtre Knowledge ia the noff High? Fat as 
ijtty and eloquent Sah'ian faith (/J, Ttny that 
'tn nothing IS feea by GO D^ ivHl, in all Probu— 
ity, take away ihe Sui/fiatue, as ivell at Sigkt of 
^(i.— — Bitt what fe great MaSnefsy raith he, as 
^t -when a Man doth not dtny GO D to bt the Gr^ 
)^or of alt Things^ be Jhould deny him to he tbeGi" 
^tfiHf of them ? Or •when he co»fe£'eth him to hf the A. 
Pti bejhouldfay^ GOD nsgUeicth what be hat, 
i»adt? 



asi^H 



H 
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CHAP. IV. 

That G o dV JVorh ought to excite us to fa 
and Obedience to God. 

Since the Works of the Creation arc all of tba 
fomany Dcmonftrationsof the infinite WH(]om 
and Power of God, they may ferve to us as ia ma- 
ny Argiiments exciting us to the conftant Fear of 
God,, and to 3 fteady, hearty Obedience to all his 
i,aws. And thus we may make ihefe Works as 
•ferviccable to our fpiritual Interell, as they all arc 
'to our Life, and temporal Intereft. For if whcn- 
"cvcr we fee them, we would confider that thefeare 
the Works of our infinite Lordaad Mafler, to whom 

wc are to be accountable for all our Thoughts, 
■Wdrds and Works, and that in tlicfe we may fee 
'his infinite Power and Wii"dom> ihis would check 
:us in Sinning, and excite us to ferve and picafe him 

who is above all Controul, and who hath our Life 
•and whole Happiucfsin his Power. After thisman- 

nerGOD himfelf argues with hisowa /oo^iiTj Pta- 
;/iff, and witheut Underpandinu u^bo l?ad "E.:»«S ***■ 



43 2. Thankfulnefs is God's T^ue. Book XI. 

fa'vomt^ andbadEars^ and heard not ^ Jcr.v.zi^zi^ 
J" ear ye not me? faith the Lord: nvill ye not tremble 
at my Prefence^ which have placed the Sand for the 
Bound of the Sea, by a perpetual Decree^ thatit can^ 
not pafs iti and though the Waves thereof tofs them- 
felveSj yet can they not prevail ^ though they roar^ yet 
can they not pafs over it ? 

This was an Argument that the mod ignorant, 
jlupid Wretches could not but apprehend 3 that a 
Being that had fo vaft and unruly an Element, as 
the Sea, abfolutely at his Comnsand, ought to be 
feared and obeyed \ and that he ought to be confi- 
dered as the Sovereign Lord of the World, oh whom 
the World's Proiperity and Happinefs did wholly 
depend i v. 14. Neither fay they in their Hearty 
let us now fear the Lord our God^ that givetb Rain^ 
both the former and the latter in his Seafon : He re^ 
fervetb unto us the appointed Weeks of the Harveft. 



CHAP. V. 

■ 

That G o d'j Works ought to excite us to 

Thankfulnefs. 

AS the Dcmonftrations which GOD hath giv- 
en of his infinite Power and Wifdom ihould 
excite us to Fear and Obedience 5 fo I fhall fhew in 
this Chapter, that the Demonftrations which he 
hath given of his infinite Gocdnefs in his Works, 
may excite us to due Thankfulnefs and Praife. It 
appears throughout the foregoing Survey, what 
Kindnefs GOD hath fhewn to his Creatures in 
providing every Thing conducing to their Life, 
Profpcriry, and Happinefs (^; 3 how ihey are all 

contrived 



(j' >: f»Ji:<r.i o-*a^ I't: il.'"n^rt; yA.^j'ray accepijj'e te dicgres 



iRdp.V. ThaHkfitlnsfs hGod's*t)ue. 4}^^| 
contrived and made in the bell Manner, placed in ~ I 
the fitteft Places of the World for their Habiinti- 1 

on and Comfort j accoatercd in the bell Manner, \ 

and accommodated with every, even ;ill the minu- 
ted Things that may minifter to their Health j Hap- 
pinefsjOfficc, Occafions, and Butlnds in the World. | 

Upon which Accoant, Thankfulnefs and Praifc I 

is fo reafonable, fo jutl a Debt to the Creator^ that I 

the PfalmiJ calleth upon all the Creatures to praife 1 

God, in Pfalm cxlviii. Prai/e him all his Jngeh^ \ 

Praife bim alibis Hofis ; Sun^ Moon^ Stars of Light ^ ; 

Heavens of Heavtns^ and fFaters above the Heavens. 
The Reafon given for which is, ^. f, 8. For he com- 
maitded^ and they were created j he bath alfo ejiablijhtd i 

them for ever and ever j he bath made a Decrie 'which 
they Jh all not pajs. And not thefc Celeftials alone, I 

but the Creatures of the Earth and Waters too, i 

even the Meteors, Fire and Hail, Snow and Fapoars^ 
pormy fVinds fulfUling his Word. Yea, the very 
Mountains and Hills^ TreeSy Beajls, and all Cattki 
ereeping Things^ and flying Fowl. Buiin aparticu- 
]flr manner, all die Ranks and Orders, all the Ages 
and Sexes of Mankind are charged with this Dtny j 
Lei them praife the Name of the Lord, for his Name 
alone is excellent i his Glory is ahvs the Earth and 
Heavens J ir.i}. 



tjfi litmjifiHtn } sifemBiam tib'i iliqUh itonovint,—. — Ittirji- 
tmm vocaiis : toi tnitatU drfaitit, tet ^nmma tsiifit in trt, 
fa^er i^ai decHfrunt feU aHTum vthntia : ar%rnti, ir/i, ftrri 
immant fntdns otnniiKi inch eirutum, tHJm m-utfij^tadi till 
faeuiiaum 4ntit, — tUiAt ft aectfijfe iuitfiadm f Si dimitiji- 
bi dinitmr, in ^ui marmorii aU^nid rqjrttndeaT, &<:. l^uri tut- 
diseri otunms i^ecabis r tngtni itbi dsmicilmm, fint aUt iiicen- 
dii, AUt rHin-i metH flntxit, 1b ijm vidtt ata unuti crn/l^i 
~^f(d imtgrai lapidii fntioji^mi mtU:, Sic, negat i$ uUtmt 
Mun»l, ^l^filjt ! ti cum ijiaqm iaeiirtiagaiKlfiinni, ^uod rjl 
• ingraii keMinis, hulli drhri it judical f Undt tiii rjlmn jhtM 
trthii fpiruumf Undi ifiam, ptr qudmduffUsvird ru* di/fmii 
ittqta *rdinAtf tutim r Stc. Senec. dcBciic£. L. *, c, ta. 

^ i hxA. 



ir^^ 



^^BomagfandfVorJbJpGQits'Due. BookXl. 

And great Rcafon ihcrc is wc fliould be excited to 
true and unfciGijed Thaiikfulncls and Praife (b) to 
this our great Bcncfaftor, if wc icflc<5t upon what 
hath been ihcwn in the preceding Survey, that the 
Creator huh done for Man alone, without any rc- 

tird to the left of the Creatures, which foniehave 
eld were made tor the Sake ol* Man. Let us but 
reflet upon the Excellence and Immortality of our 
Soul', tnc incompaiable Contrivance, and curious 
Stru^ure of our Body } and the Care and Caution 
taken for the Security and Happinefs of our Stare, 
and we Ihall find, that among the whole Race of 
Beings, Man hath efpecial Rcafon to magnify the 
Creator's Goodnefs, and with fuitablc ardent Afic- 
Aions to be thankful unto him. 



(i) Ttmpsjlivum titi jam /turit, ^m i» kifir Hir'n -vtrjini 
tanfidtmrt, m Mram tamAiun ncifi main, PUlonicamne me 
Hippocraticaoi, <:^ uiiorum virontm, ijtii N«turt tfera mirau-' 
tnr ; an toruiii qui t/» ^nfeSimiur , fiu>4 OoH fer Pidti luuura 
ienjiitmt tjjiutrt Exertrntms. Of whlch.biving toJd a Stoiy 
of an Acqaiintance of his ihxt blameANalute on this Ac- 
count , he ihen goes on , M vira p d» hajufmadi \ftttt- 
dihuj flura -vtrlia frctro, mtUorii »ttuu hemirm ratrith wj- 
£i ferit fne(in/rant, diciniqni me ptUiitre f»trHm jermttUM, 
^utm iga CO N Dl TO R]i nojlrt i/irum tiymoum ctiKfenf, 
ixiflimoqut in to iitram ijfi fiifntm, •• HI fi aeverim ifft 
HI, dtinde V aliii txfofittrim, i^u*ium ftipjikt Safieniia, 
<,. .... ..-:... ^ . n ttiifu tonvtr'—-- 



qii* VtTtm, qii Btniiiu. ^od mini tulfm lanveHitntt txer- 
navtrii tmma, nuUiqu* tona mvidtrii, id pcrfiSi^m* Baif- 
IMIS Jftcimtn ijj'e flamo ; v has ^nidim ratient ijui Btnttat 
Hymnu noBis tjl ttUhranda. Hoe auum amnt invtnijft^ux 
faHa omnia pBti£im!nn adernanntur, fumm* Safitnaa *fi : 
*f"*lf* 'I"*"* tmnia, qna vtluit, Virlutit tjl wvi^. Giles. 
■icUf. Part. L, 3. e. 10. ,,,_ 



JTh^t "^e ought to pay God all due Homage and 
3 Pf^orjhif, particularly that oft he Lord's T)^. 

ti.rp'OR a Conclufion of [hefe Leftures, the laft 

ttiJT Thing i ftiall infer, from the foregoing De- 

bmonftration of the Being and Attiibucesof GO D, 

Tiflfliall be, that: \vc ottght to pay GO D all that Ho- 

fiw^g^ and H'orjhip which his Right of Creation and 

VDoiQinion entitle him unco, and his great Mercies 

Icall for "from us. And forafmuch as the Crehtor 

ippoiated, from the very Creation, one Day in 

eleven tohis Service, it will notrbercforebcimpro- 

I'per to lay fomcthingiipon thar Subjcd: : And if I 

**mfift fomcwhai particularly and largely thereon, the 

Congniity thereof to the Dcfign of thcfc Lcc- 

rt|ires, and the foregoing Demonihation, together 

frith the coo great Inadvertency about, and Neg- 

4fcft of this ancient, tiniverlal, and moft reafona- 

^le and nccefliiVy Duty, will, I hope, plead my 

fexcufc. But iliac I may fiy no more than is necef- 

Sary on this Point, I ftiall confine my felf to two 

"Things, thcTi'wcGod hach taken, and the £»/?»?/} 

Sjen to be performed. 

; I. The Time is one Day infeven, and oneof the 
usciemeft Appointments it is which GOD gave 
*> the World. Foras foon as GOD had fimmcd 
Bis fix Days Works of Creation, it is faid, Gen. \u 
K, J. he rejledon tbefivenCh Diiy from all his IVork 
l^kb b« bad made. And GOD bleffed the fevcrtih 
Dty, and fan£tificdil^ becaufe that in it he bad refted 
^from all his It^ork. This San£lification (a), and 




.(a }inp Ufiiui Jiiiinis accomraodai/'n, a communl i^ fro- 
'Hio itf»-fiirtgavit, in ufum facrum ad tultum Diidtjlinavit. 
Kirch. Concord, p. 1336. Difiinari ad aliquid, Sacrari.SiC. 
luxtotf. in Vctbg. 



JntiqttUy of the Sabbath. Book XI. 

blcfling the Scvemh Hay, was fetiing il apan, as a 
Day of DWliiiftion from the red of the Wcck- 
JDays, and appropriiiting it to holy Ules ani^Pui- 
pok's, namely, the Commcmoiation of that^ear 
Work of the Creation, and paying Homage and 
Worfliip [o that infinite Being, who was the Eif- 
feftor of it. ,,[,.!. 

This Day, thus confccrated fTomt6eBegumi^& 
forthcCelcbration of the -i^'x^Vfit; ■^'isi'.n'^z fVoTW.s 
Birth-Day, as Pbih calb it, was probably in feme 
nieafure forgotten in the following wicked. Ages, 
which God complains of. Gen. vi. f. and To iiTier 
the Hood likcwife. But after the Return out of 
jEgjpt., wlien GOD fettled ihcjcxijlj Polity, lie 
was pl(;afcd to renew this Day, and to eftablifh it 
for a perpetual flanding Law. And accordingly it 
wasobfervcd down to our blcffcd SAVIOUR.** 
Time, countenanced, and llrifl:ly obfcrved by o^r 
great LORD and Marter himfelf, and his Apq- 
lUcsand Difciplcs in, and after his Timej and al- 
though for good Reafons the Day was changed by 
thcin, yet a feventh Day hath bceo cooftanily q|>- 
faved in all Ages of Chriitianity, down to oi^ 
prcfent Time. ,. 

Thus we have a Day appointed by G O D him- 
felf, and obfcrved throughout all Ages, except 
fome (ew perhaps, which deferve not to be brought 
into &[ample. 

And a wife Defignatlon of Time this is, well 
becoming the divine Care and Piecautioni ferving 
for rhc recruiting our Bqdies, and difp-itcbing our 
Aifairs, and at the fame Time to keep up a Spifi- 
lual Temper of Mind. For by allowing fix Days 
to labour, the Poor hath Timi; to earn his Bread, 
the Man of Bufincfs Time to difpatch his Affairs, 
and every Man Time for the Work of his refpec- 
Tivc Calling. But bad there been more, or all our 
Time allotted to Labour and Buliuers, and aone^o 

teft 



%y \. A feventhTyay awife Appointment , Of-ij 
reft and rccruir, our Bodies and Spirits would have 
been too much Aitigiied and walled, and our Minds 
havebcentoo long engaged about worldly Mnttcrs, 
fo as to have forgotten divine Things. Biuthcin- 
finitely wife Ruler of the World, having taken 
the feventh Part of our Time to his own Service, 
ah prevented thefe Inconveniencies; hath given 
Relaxation to our felvesj and Eafc and Refrefh- 
Ipenc to our wearied Beafls, to poor fatigued Slaves, 
%id fuch as arc under the Bondage of avaritious, 
ucl Mailers- And this is one Reaibn Mofes gives 
f the Refervation and Reil on the Seventh Day, 
•fa?. V. 13, 14, If. Six Days Palt thQulabonry and 
rife all thy H'^ork; but the Seventh is tbs Sabbatb 
"' the LORD thy GODi in it thou Jhait net 
any It^srk^ tbou^ nor thy Children, Servants, 
Jattcl, or Stranger, that thy Man Servant and 
Vfeid Servant may reji as well as thou, jlnd'te- 
mber^ that thou laajl a Servant^ Scc. therefore }be 
t,oyd thy God covimanded thee to keep the Sabbath 
Vay. That carnal, greedy People, fo bem upoft 
"ain, without fuch a Precept, would have fcarcc 
■oured their own Bodies, much lefs have had 
rfercy upon their poor Bonds-men and Bealls', 
but by this wife Provifion, this great Buidcn'wjl's 
'akeD oft". But on the other hand, as a longer 
liberty would too much haiVe robbed the Mafter^ 
jTitiie, and bred Idlenefs, fa by this wife Provifi- 
j of only one Day of Reft, to fix of Labour, 
4iat Inconvenience was alfo prevented. 
.' Thus the wife Governour of the World, hath 
tekenCarefortheDifpatchof Bufincfs, Bui ihcnas 
•too long Engagement about worldly Mattcrs,wouI(J 
take off Mens Minds from God and divine Mat- 
ters, foby this Refervation of every Seventii D.t]'', 
that great Inconvenience is prevented alfoj all te'- 
ing then bound to worfhip their great Lord iind 
Maftcr, CO pay their Homages, iud KtV-aowVi^^ 



1 



ii 



mcntst'i (Itfiti infinitely kind BrneF.t&or j and in a 
wor<j, ii> txcrciCc themfclvcs in dtvtncs religious 
Bufinds, and fo keep up that fpirituaJ TcTOper of 
Mind, that a pcrpctuyl, or too long Application 
Wihc World would dtUroy. 

This, as it was a good Rcafon &v:the Order of 
3 Sabbath lo the yiniis\ \'o is as good a Reafon for 
our SavtQUi'» ContiiiUiince of tbe likciTimc in the 
Chriftian Church. 

And a Law this is, becoming the infinitely wife 
Creator and Confervator ol the World, a Law, 
not only of great Ulc to the perpetuating the Re- 
jncmbrancc ol" thofegreateft of God's Mercies then 
commemorated, but alio exactly adapted to ' the 
Life, Occafions, and State of Man j of Man liv- 
ing in this, and a-kin to another World: A Law 
well calculated to the Difpaich of our Affairs, with- 
out hurting our Rodies or Minds. And lince the 
Law is fo wife and good, we have grcac Reaibn 
then to praftifc carefully the Duties incumbent up- 
on us> which will fall under the Conlidcration of 
the 

n. Thing I propofed, the Unftaefi of the Day, 
which God hath refcrvcd to hinifvlf. And there 
are two Things cnjoyncd in the Commandtneirt, ,|i 
Ceffation from L;ibour and worldly Bufinels, and 
that we remember to keep the Day holy. ■ . ; 

I. There muft be a Cefiation from worldly Bu- 
fiacfs, or a Rell fiom Labour, as the Word Sair 
hath [b) fignifies. Six Days ihou fastit da all tby 
If'ork^ but the Seventh is tbe Sabbath of th? Lordtby 
GOD (not thy Day but his) in lobich tKithcr tbeUf 
mr any heloaging to thee, Jhalt do arty iVork. In which 
luiunilion it is obfcrvable, how cxprds and parti- 
cular this Commandnient is, more than otlias> ia 
ordering all Sons of Pcrfons to ceafc from Work. . 

{!,) raw c»/«M, Ri^BKi. 




chap. VI. LorisTiaymuJiberemefnhi 

1, We muft remember to keep the Day 
Which Remembrance is another Thing alfo in this, 
mom than m the oi4icr Cotnmandments, and im- 
plies, 

i/, That there is great Daogcr of our forget- 
ring, neglefting, or being hindred from keeping 
the Day holy, either by the Infirmity and Carna- 
Kty of our own Nature, or from the Avocations 
of the World. 

ziy. That the keeping it holy, is a Duty of more 
than ordinary Confequence and Nccefllty. And 
of grtatcft Confequence this is, 

Pirft^ To perpetuate the Remembrance of thofe 
grand Works of GOD commemorated on that 
Days in the firft Ages of the World, the Crea- 
tion j in the middle Ages, the Creation and De- 
livery from jE^pt-f and under Chrirtranity, the 
Creation and Redemption by ChrilK Which Mer- 
cies, without fuch frequent Occafions, would be 
ready to be forgotten, or difregardcd, in lb long 
a Trad of Time, as the World hath already Hood, 
and may, by God's Mercy ftill Hand. 

SecoHe/iVj TokcepupafpiritualTempcrof Mind, 
by thofc frequent weekly Exerciies of Religion, as 
hath been already mention'd. 

Thirdly^ To procure GOD's Blefling upon the 
Labours and Bufinefs of our fix Days, which we can 
never expefl: Ihould be profperous, if we are ne- 
gligent of GOD's Time. For bow can wc ex- 
peft GO I>s Blcfl5ng upon a Week fo ill begun, 
with a Neglcft, or Abufe of GOD's firft Day? 
And therefore if we become unprofpcrous in the 
World i if Loflej, Troubles or Dangers befall us, 
let us refleft how we have fpent the Lord't Dayj 
■whether we have not wholly neglcfted it, or abu- 
fed it in Riot, or made it a Day for taking Jour- 
neys, for more private Bufinefs, and lefs fcanda- 
tous Labour, as the Cultooi of too many is, 
^ Ff^ -^^ 
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. thm hnving Ihcvm wh« Rcitfoo there ig-^to 
rtwanier id keep My the Day dodaated to tiOOt 
1 flwU confidcx bow wtf are t« keep it holy, aitd 
fo conclude. Now the Way to keep it holy, i» 
ner by bare rtfting from Work} for that,, a* a 
Fuhcr fairh, is Suhiamm Boum .{^ A^mrmn^ % 
Sakkath «J Beafts: But holy A^s are the proper 
Bufipcft for a hotly Day, celebrated by r»uonal Be-! 
ings. Among all which, the gianid, prir>oip>ilf 
and moft univcrTally pi'a^lis'd, is the PuMck Pi'^-er- 
P(p of GOD-, ibc aflembling at the fuhlkk P/Mf 
of his IVorJbipj to pay (with our Fellow- Creature*-} 
«ur Homages, Thanks, ond Priifts to the jnfioite 
Creator and Rtdtcmtr of the Work), 'ibis a» i[ iet 
the mofl: reafonable Service, antf-propor BuiiiMJi 
Cor jhis Day, fo \s what hath been the Prattice-^ 
^\ AgM. Jt was as early as Cuin ao<i Jhei't \My&i 
^(f.'lv. ;. what, was praQis'd by religious Period^ 
i»!tbe fotlo)viiig Age*, till the giving of the Law.-t 
afld-tii the giving of thai, God wns yka.';'*)- to o^ 
i^r.PUccs, and bis particular Woiih-pi W wejt 3» 
the fevcnth Day, The- Tabcmadc M*i Tf«»t>le 
^ertt appointed by God's cxprclsiCammandi be- 
fi<jeS: which, tbcrC' wore Syhogogues vll over ih0 
iNaiionj fo that in our Saviour's Time, evtcyt 
gr«ftt Town or Village had one, or -more iflrift^i 
^^IhJ Jeru/altof 460J or more (r). '■•,'! 

The Woifliip of thcfe Places, our blcfleAS^^^ 
VIOUR. was a confUnt and diligent frequemei' «fc 
VfisUid,. He went about aU the Cititt a»4- yiUagfi^ 
Ttaebiig in .ibtir. Syii^ogues, and .Priathitt^ «A» 
Htsling^ fiic. Mat. iy. ;f. And St. Luki reporv^ 
i^h ic as bi> canttant Guilom or^Ptaiticft, Ifiie i^.' 
Id. ^nd as'hfCufiomvxtSy hriant iiltt^ht S^M:^ 
^ffttta tbs'Sabbi^br^Dity. ; ■ ' ...-,M-Mti.M 
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Chap.VI. TublickWarJhifnot ivd^erent. 444 
, Haviogtiius meotioe''ithePra^"CCOf CHRIST, 
ic is not neccflary I ftiouU lay rnuch of the Pra- 
dice of his Jppfiiesy and the iollowing purer Agct 
of Chi'ifliianuy, who, inlhori, as their Duiy %was, 
dily^ently follow'd thcii gteac Mallei's Example, 
t'aeji.did not think it *naugh tiread and. pray ^. and 
praifi God At Hifmci but tn»d^ Goyffci^me nf appear* 
tag, in the puHick A^emblm^ from whisb nsthi^g iuf 
^kkaefs ^nd ahfpliitt ^ecejfity did deMin ibtm \ and 
i/- Sickf or in Pri/oBy sr under Maitifimetit, notMng 
trauHid.lkem morsy than ihut they could not come to. 
Churchy avdjoyn tbiir Devotions to the common Ser- 
vices. Jf Perfecatton at anytime' fore' d them to 
keep, a little, Clofe j yet no fooner waj thtre the Uafi 
A-jiltgaiion, iMtt'tbey prefeatly returned to tbeir open 
Duty, and piiblickty met all together. No trivial 
Pretencesy no light Excufes were then admitted for 
any .ones Abfence from the Congregation, bat accord- 
ing, to the AlerJt of the Cau/e, fevere Cenfares wen 
pafi'd upon tbem^ &c. to exprefs it in ihc Words 
of one of ou/ hert Antiquaries {d)^ ' 

TJie pMiek SFwJhip of GOD then, is not ^ 
Matter of Indiffeiencc, which Men have in rheii' 
own Power to do, or otnit as they pleafc; neither 
is it enough to read, pray, or praile God a: Home, 
(unlffs fomc iijcviiable Xcceflity hindereih j) be* 
caulc the appearing \n GOD'S Hoirie, on bis Day, 
is an Ait o^ Homage and Feslty., due to the CR.&- 
ATOR, a Might of Sovereignty we pay him. And 
the wicb-hoUiing thofe Rights and Dues from 
GOD, is a, kind of rcje^iing GGD, a dilbwning 
his Sovereignty, and a withdrawing our Obedi- 
ence and Service. And this was the very Reafon 
Why the Profanation of the Sabbath was puoiAi'd 
with Death among the Je'WSy riic Sabbath being % 



44t 'ProfanationoftheSah^ath^Bcc. BoofcXf. 
Sign, or Budge of the GOD thty ownM and 
woriiifpp'd. (^ Thus Exoil. nxri. tj. My Sak- 
haibi yt jhall keep j for it it <r SfGN hetwetn vu 
mtd jeuy throughskt yaur Qmeratiom \ that ye may 
ktKVJtbat I am the LORD, that Hatb fanSify yoMy 
or 9S ihc Original may be rcnder'd, a Sign to ac~ 
knvwUdge^ that I Jehovah am yaur SemSijier^ or 
jearGii-: For as our learned Mede obferves, to he 
the SanRifier of a People, and to be tbsir God, it all 
me. So lifcewife very wtprcflly in Ezek. xx: lo. 
Balhuj my SaMatbs^ and tbey fiiall be a Sign h~ 



i.(») Ai ihii Djiy it n cuftomsry for Servant! to wear 
ikpLi^cr^ of their Mal^«i^ and oihers lo b«ar Badges of 
ID^t O^dcr, Prokflioiu Servility, vc. So m former Ages. 
ml Jii'cti Countries, it was uTuil lO beat Badges, Mirkf 
stml St.tn? on dirers Oecilion;. In Ks.ik \x. 4. A Mark wai 
M.kt fit «M the f^trthtaivf thafe that Umntttd iht Alemrnai' 
ifM' -ef tfu c'uy. The lik« om to be done upon theia is 
idv, ni. J. aaJ ij, 4. So ihc Wotftiipperi of the Bcift, Rev. 
ri*. i(5.' were to receive a x'i^Vf'-t -^ Mark in ihtir right 
Hiitd. on their Firfheadr. ' Tliole j:'^"'>f "''■' S^igjiyrft;, BaiC 
jri, &;. were very cbUmifln. Soldiers and Slaves barethcm 
in ;t^cii: Armt or Foreheads; fuch at were maLDcuIalett in 
ihc Heiir'u, or Companies, bare the Badge or Mark of ihcir 
(Company; and whoever lifled himfelf into. the Society of 
any of (he fffreral Oodi, received a ;-«yiY(t«. or a Mark in 
bh Bodr, (commonly made with red-hot Needles, orlbma 
burning in the Plefli.l of the God he had lifted himfetl «a- 
it\. And alter Chriltianiry was planted, the CbtiAi^nt bad 
jrro tlieir Siia of fhi Cmfi. And not only Marks in their 
Rpfl», Badges on their Cloaths, 'd-c- were urual: hot alfq 
ihe Dedication Wf Days to their imaginary Deities. Not 
^o fpeak of their Feftivals, v^. the Days of the Weak wSrt 
aQ dcdi^aied to fome of iheir Deities. Among the K»n>a9tt 
Sund.iy and Monday, to the Sua and /^Ison: Tuefday it^ 
Wrr, Wednefday to Mercury, &ir. So oiir Sawn Anee- 
tort did the fame; Sunday and-Mondiy. (iS the R'm»nt 
d(d;) to the Sun and Moan; Tuefday to Tuifce; Wednef' ' 
day to iVoden; Thurfday to Jhiir; Friday to Fnga; and Sa- 
turday to Siaitr: An Account of which Deities, with the 
Figures under which they were woilliipp'd, tnay be met 
wiOi in our Ic«nt4 Ptrjlejan. Gi*^. ■«, i;. 6S. 



Chap. VI. Necfffityef'P^hii€kWorShip. 44^ 
tween me and ym^ that ye may knotv tbm. I am tbt 
LORD your GOD; or father as before, to- ae^ 
knotvledge that 1 JEHOVAH am -your GOD. ■ - 

The Sabbaih being thus a Sign, a Mailr, tit 
Badge, to acknowiec^e God to be their God, rf 
follows, thar a Ncgleft or Coptcmpi of thai 
Day, redounded to GOD j to ilighc that, wnj 
flighting God; to profane that, was to afFronc 
Godj for the Punilnmcnc of which, What mort? 
equitable Penalty than Death? And although lin- 
der Chriftianity, the Punilhmcm is not ni;ide Ca^ 
pital, yet have we no lels Rcafon for the nriflt 
Obfcrvance of this holy Day, than \\\z'Je-w^ bu¥ 
rather greater Reafons. For the GOD wc woiv 
(hip, is the fanie : if after fix Days Labour,- Hi 
was, by the Seventh, owiVd to be GOD, thf 
Creator; no left is he by our Chriftian Lord's Day: 
If by the Celebration of the Sabbaih, the Rcmcm- 
brancc of their Deliverance from the jEgyptian 
Bondage was kept up, and GOD acknowledged 
to be the Effeftcr thereof; we Chriilians have a 
greater Deliverance, we own our Deliverance from 
Sin and Satan, wrought by a greater Redeemer 
than MofoSj even the Welled JliSUS, whole Rc- 
fuireSion, and the Completion of our Redemp- 
tion thereby, was pcrform'd on the ChrilHan 
Lord's- Day. 

And now to fum tip, and cnnclude thefe In- 
ferences, and To put an Eiod co.'this Part of my 
Survey : SijDcc it appears, that imc Works of the 
LORD arc fo great, fo wifely coniriVd, fo accu- * 
rately made, as to defervc xq be enquir'd into | 
fmcc they are alfo fo manifeft Dcmonllratiom of 
the Creator's Being and Attributes, that all the 
World is (cnfible thereof, to the great Reproach 
of Aiheifm : What rcmaincth? But that we fear 
acid obey fo great and tremendous a Being \ that 
wc be truly thankful for, and magnify and praife 



■in^ 



444 The CoMtlufim. . Book XI. 

hn iafinicc Mercy, tnaoifcllciJ to us in his Wj>rks. 
And foraunuch «s he bath appoiiued a Dny on 
Purppie, liom the Btrginning, for ihcfc Services, 
tjjat wc may weekly m<xt (ogcthcrj commemorate 
i^d Vdcbrato the great Work of Creation, that 
wc piay |*ay our A^tsof Dtvolion, Worfhip, Ho- 
CU£c and Fealtf lo liioii and Gn^ this it d wile 
Wld.xxccllciit Dirthbution of our Time, What 
ihoulil we <do,' boc confcicntiouny and faithfully 
pay GOO thcJ'c his Rights and Dues ? And as 
carefully and diligently manage GOD's Time and 
I^tttrhiurgc his 6ti(inel's then, as we dn our own 
B^n our lix Days} parcicuiady that with the 
jMous P/alnuJty . U'a love the tlahuatioa of God^s 
^ufi^ *nd the ^laca inhere his honour dweUiib j 
«tH therefore take up his good Relblution in Pfal. 
»-7. with which I iball concludci But as for we, 
tiull cme i/ito thine fl&ufe in the Multitttdt of iky 
^uyy dnd in thy Fear •will I -worfkip towards t^ 
^Uy temple. „l 

,, Now to the iame in6nitc GOD, the oiot»i- 
pptcnc Creator »nd Prcfcrver of the World, th« 
xaotl gracious fledccmcr, Sandi6er, and Jnfpirer 
crf';^4ankiod, bc all Honour, Piaife and ThankSj 
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